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ABSTRACT
Previous research has examined the effects of personality on performance but 
has neglected the effects of individual traits on mental model development. The present 
study made predictions regarding personality traits (i.e., conscientiousness, 
agreeableness, extraversion, and emotional stability) and team cohesion (i.e., task and 
social) in the development of similar and accurate task and team mental models. Direct 
and indirect effects of these variables were further hypothesized to influence 
performance outcomes. Interactions were also predicted between personality traits at 
the individual and team levels and between the similarity and accuracy of mental 
models at the team level.
Participants from classroom teams completed personality and cohesion 
measures that were examined at the individual and team levels. Similarity and accuracy 
of task and team mental models were assessed through concept ratings that were 
compared to teammates and professor ratings. Performance measures were based upon 
course grades and professor ratings.
Data were analyzed through mediational and hierarchical regression using SPSS 
and structural equation modeling using LISREL. Several direct effects were found 
between personality traits, cohesion, mental model accuracy and similarity, and 
performance at individual and team levels. A specific mediation of task cohesion in the 
relationship between conscientiousness and individual professor ratings was found. At
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the team level, interactions were found between conscientiousness and emotional 
stability in predicting task mental models and between extraversion and agreeableness 
in predicting team mental models. Other team-level interactions were found between 
task mental model similarity and task mental model average accuracy and between task 
mental model professor accuracy and task mental model similarity in predicting 
individual grades. Individual-level interactions were also found between extraversion 
and emotional stability and between emotional stability and agreeableness in predicting 
individual professor ratings. The best-fitting LISREL indices were found for individual 
and team models that involved team performance. Team models that included both 
implicit and explicit mental models exhibited a slightly better fit for the implicit models. 
Both team and task models indicated the highest degree of fit over all variable models at 
the individual level.
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CHAPTER 1
INTRODUCTION
Teams have become prominent in the world in which we live. They surround us 
whether in leisure activities (e.g., sports, friends, clubs), within educational domains, or 
in the workplace. As social creatures, humans seek out interactive activities where we 
can work with others toward achieving a common goal, even if it is just for fun. A 
social team provides us with a sense of belonging to a group and a way to validate our 
ideas or mental frameworks. Teams are also a common part of the classroom 
experience, as educators prepare students to function and excel in teamwork situations 
in employment settings following graduation. Some corporate mantras announce, “Two 
heads are better than one,” as collaboration becomes an integral part of our workforce. 
Whether explicitly formed or implicitly suggested, teamwork drives organizations.
There is a difference in the behavior of teams versus groups. The behavior of 
teams is directed by goals that are external to the individual (e.g., organization, 
departmental). Typically a team will share common goals for achieving a task. On the 
other hand, the behavior of groups is often directed based on goals that are internal to 
the individual (i.e., self, personal needs) (Meister, 1976). Teams also can be defined
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
2based upon their formality, well-defined positions, organization, dependence on 
coordination, and rigidity in structure. Groups can be defined by a lack of designated 
positions, an indefinite structure, and the independent contributions of individuals 
(Klaus & Glaser, 1968).
The type of team implemented also drives the team context. Five specific teams 
that workplaces readily implement are discussed in Ashmos and Nathan (2002). One 
team may be developed as a temporary task force responsible for carrying out a single 
mission or project. Quality assurance teams are long-term teams that ensure certain 
products and services operate at a set level. A team that is cross-functional is highly 
interdependent; eveiy member has specific skills or knowledge and tasks can only be 
completed through collaboration. Product development teams are much like cross- 
functional teams because they are formed with members having different areas of 
expertise to develop a new innovative product. A team may also be self-managed 
where little supervision is provided and the team is fully autonomous in task 
development and/or completion.
Within these different team types there is a certain amount of skill diversity 
required for the purpose of task completion. However, it is also the team’s degree of 
interdependence and the amount of time team members will work together that 
determines their interaction. The degree and length to which interaction occurs will 
reflect a need for member similarity of specific cognitive constructs in order to improve 
performance (Hinsz, 1995, 2004).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
3Due to the increasing use of teams in work environments, researchers have been 
exploring several different team compositions to find out what compositional variables 
or attributes enhance a team’s performance. Although much ground has been covered, 
some variables and their relationships remain unexplored, leaving an unclear answer to 
the question of what types of people should collaborate with each other. Some 
researchers argue the importance of member similarity, whereas others argue for 
member diversity; but this argument and its answers become dependent on the variables 
in question and the team context (Hollenbeck, DeRue, & Guzzo, 2004). The present 
study seeks to examine several variables that may affect performance within a team 
(i.e., personality traits, cohesion, and mental models) and the degree of similarity or 
diversity required to enhance performance. Each of these variables will be briefly 
reviewed in the following paragraphs.
Team performance will increase when members have similar cognitive 
representations of the task and of the team processes that they engage in (Mathieu, 
Heffner, Goodwin, Cannon-Bowers, & Salas, 2005). If members think about these 
processes in the same way, they will be able to anticipate each other’s behavior and 
align to perform a given task efficiently. However, if the mental structures of team 
members differ, they may not be able to coordinate their actions to optimize 
performance because they do not know how their fellow members will behave. This 
idea, termed “shared mental models,” has been explored within the industrial- 
organizational psychology literature as a way to increase the performance of teams 
(e.g., Mathieu et al., 2005; Mathieu, Heffner, Goodwin, Salas, & Cannon-Bowers,
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42000). The similarity of team members’ mental models has been identified as a 
variable that enhances performance across task contexts such as applied projects in the 
business domain (e.g., top management teams), computer simulations, and classroom 
projects (i.e., Ensley & Pearce, 2001; Marks, Zaccaro, & Mathieu, 2000; Peterson, 
Mitchell, Thompson, & Burr, 2000).
Another area stemming from cognitive representations examines the impact of 
the quality or accuracy of mental structures on performance. The cognitive frameworks 
of some members may be better than the frameworks of other members comparative to 
a standard that is either correct or ideal. If team members have incorrect mental 
models, this may lead to less than optimal performance on a given task because the 
behavior processes members perform may be inappropriate, unnecessary, or redundant. 
Some research has found relationships between mental model accuracy and 
performance (Mathieu et al., 2005). However, this relationship has been highly related 
to the team context where accuracy may be more important for tasks where there is a 
single correct solution.
Due to the implicit cognitive nature of the mental model concept, research has 
vigorously investigated links between mental model structure and actual explicit 
process behaviors (e.g., communication, cooperation, coordination). The purpose of 
this research was to provide validity for implicit measures of mental models, making 
sure that they are related to visible team behaviors (Mathieu et ah, 2000, 2005). 
Establishing a link between mental models and team performance behaviors has 
therefore become a recent research focus within the literature. Because of this focus
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5research has neglected to examine other variables (i.e., personality, cohesion) that also 
may impact mental model development in positive ways. While researchers have begun 
to turn towards investigating some variables (e.g., cognitive ability, team cohesion, 
collective efficacy) (e.g., Edwards, Day, Arthur, & Bell, 2006; Ensley & Pearce, 2001; 
Peterson et al., 2000), there still remains a lack of research on the degree to which 
personality traits impact mental model development (Marberry, 2006).
Specific personality traits have been identified as predicting both individual and 
team performance in specific contexts. At the individual level, extraversion is likely to 
assist performance when a job is people-oriented or when a high degree of interaction 
with others is essential (Barrick & Mount, 1991). At the team level, findings have been 
mixed. Elowever, there is some support that certain trait combinations among members 
relate to performance more than other combinations. For instance, although the trait of 
emotional stability may be important for all members to possess, some research has 
indicated that in specific contexts some of the team members should be somewhat 
emotionally unstable to optimize team performance (Neuman, Wagner, & Christiansen, 
1999).
The relationship between specific personality traits and individual or team 
performance, along with the relationships between mental models and performance, 
provide an indirect link between personality and mental models. Research between 
these variables is minimal. The research that has hypothesized relationships between 
personality and mental models has only tested predictions for mental model similarity, 
not accuracy and performance (Marberry, 2006). Also, Marberry did not examine
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6relationships between traits at the individual level and mental model accuracy. Last, 
this study measured shared mental models through elicitation methods (i.e., 
questionnaire), which are less representative of the cognitive structure (e.g., mental 
maps of concept relatedness).
The present study expands on Marberry (2006) by adding each of these 
components (i.e., mental model accuracy, individual level measurement, and 
performance outcomes) and by revealing the organization of these components in an 
individual’s mind. This study also enriches previous research by examining the 
antecedents that impact mental structures at the individual at team level. These 
antecedents are important to identifying teams and individuals who are more likely to 
form mental models and can therefore be selected without undergoing training. The 
present study also uses LISREL analyses to examine predictions simultaneously. 
Previous research has not been able to gather a large enough sample at the team level to 
use structural equation modeling. Therefore, the purpose of the large sample used in the 
current research was to allow for such model comparisons.
In the models to be examined it is predicted that personality traits will produce 
team processes (cohesion) that will lead to similar and accurate mental model 
development. The development of similar and accurate mental models will increase 
individual and team performance. Predictions will be made at the individual and team 
levels relating specific personality traits, team cohesion dimensions, mental model 
similarity or accuracy, and performance to each other through direct and indirect effect 
hypotheses.
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7The following sections will discuss theoretical and empirical literature of shared 
and quality mental models. These domains will be separated from other related 
constructs to further delineate mental model measurement. Research literature 
depicting relationships between team cohesion, the personality variables being 
examined, and team performance will also be reviewed, revealing specific hypotheses 
the current study proposes to examine. The personality variables of conscientiousness, 
extraversion, agreeableness, and emotional stability will be predicted to relate to team 
cohesion (i.e., task and social), mental model accuracy and similarity (i.e., task and 
team), and team performance. These hypotheses will be presented at the individual and 
team levels to differentiate the effects that the individual difference variables (i.e., 
personality and cohesion) have on mental model development and performance at each 
of these levels. Last, the final chapters will explain the present study and discuss results 
and future directions. However, first the theory of mental models will be presented.
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CHAPTER 2
THE THEORY UNDERLYING MENTAL MODELS
The construct of mental models has been studied in several areas of psychology 
besides industrial-organizational. Therefore, while mental models are relatively new to 
the industrial-organizational psychology field, they have been researched in human 
factors (ergonomics) and cognitive psychology for over 20 years. Utilized in 
ergonomics, mental models were defined by Rouse and Morris (1986) as being 
“mechanisms whereby humans are able to generate descriptions of system purpose and 
form, explanations of system functioning and observed system states, and predictions of 
future system states” (p. 351). Ergonomics is primarily concerned with the way humans 
interact and understand computer systems such as those used to control large ships, 
demonstrated in Veldhuyzen and Stassen (1977). Mental models were studied as the 
outcomes of relating to and understanding the mechanical systems within our 
environment.
Within cognitive psychology Johnson-Laird (1980) defined mental models as 
being semantic-based constructions that represent the meanings of terms in reasoning 
problems. His thinking stems from Craik’s (1943) definition that describes mental 
models as “external reality” within an individual’s mind that allows him or her to 
survey and choose alternatives in a situation, anticipate and alleviate future events,
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9structure actions based on the outcomes from previous events, and react to problems 
efficiently and effectively. Johnson-Laird also argues that formal logic is a product of 
the way mental models are constructed and manipulated within an individual’s mind. 
Mental representations of stereotypical situations are often termed schemata in 
cognitive psychology. These schemata allow an individual to engage in a script based 
on his or her specific environment (i.e., a restaurant). These models are more general 
and not situation-specific and allow us to devote less cognitive resources in these stable 
environments (Zwaan & Radvansky, 1998).
Physical and conceptual models are further distinguished, where conceptual 
models provide more advanced connections among elements and greater allowance for 
revision of structure. Physical models are less abstract because they directly represent 
the perceived world; however, conceptual models can represent physical relationships. 
At first, text comprehension was viewed as the construction and retrieval of a mental 
representation of the text itself, rather than the situation defined by the text. However, 
language is now viewed as a set of processing instructions in the construction of mental 
models of the described situation (Zwaan & Radvansky, 1998). The main difference 
between the academic camps is that cognitive psychology attempts to describe mental 
model constructions whereas human factors focuses on the outcomes of mental 
processes.
The industrial-organizational psychology literature on mental models has tried 
to focus on both of these definitions in examining mental models. Mental models are 
represented using mental maps to describe mental model construction. Mental maps are
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created by an individual’s relatedness ratings of specific concepts (e.g., task or team) 
implicitly providing their knowledge organization of these concepts. Maps are not only 
compared among individuals but have been further distinguished based on accuracy, 
quality, and complexity of structure (Kraiger & Cannon-Bowers, 1995). Typically 
these maps are linked to the observed or rated behaviors, which are considered to be 
outcomes of mental models. Besides performance or decision-making accuracy, 
researchers may examine communication, cooperation, coordination, and strategy 
formation as observed process outcomes that stem from mental model structure 
(Mathieu et al., 2000). Mental models are theoretical tools that provide individuals 
with various capabilities that would otherwise not be possible. The next section will 
discuss the ways that mental models are used in mental functioning.
The Use of Mental Models
Mental models allow individuals to interact and function effectively within the 
environment that surrounds them. The organization of our knowledge structures allows 
for faster information processing where new knowledge can be integrated into and 
distinguished from pre-existing knowledge structures. The retrieval of one piece of 
information provides easier and faster access to related information stored with or close 
to that knowledge (Cannon-Bowers, Salas, & Converse, 1993; Zwaan & Radvansky, 
1998).
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As discussed in Bums (2005), mental structures provide us with an ability to 
describe, predict, and explain behavior. In a given situation we may gain information 
based on an observed effect and then hypothesize possible causes of this effect in order 
to describe what has occurred. To cognitively explain a situation an individual relies on 
pre-existing knowledge structures, to justify the observed effect with the most likely 
cause based on individual experience. Individuals may also predict what will occur in 
future situations by hypothesizing about what effect will be observed based on a 
specific cause. For example, in the human factors research Veldhuyzen and Stassen 
(1977) found mental models were used by operators to survey variables, develop and 
use strategies to control the system, select strategies and put them into action, check 
results of the strategies, and to understand phenomena during task execution. The 
mental frameworks of the operators allowed knowledge to be structured in a way that 
helped to describe, explain and predict the world around them in order to perform their 
job.
Within the industrial-organizational psychology literature mental models have 
been used to describe, explain, and predict team performance. Members develop 
mental models in a team situation gaining an understanding of the what, why, and how 
of the team. As discussed by Rouse, Cannon-Bowers, and Salas (1992), information 
about the team is first gained through instruction or experience, which initially requires 
formal processing by an individual. Once information is gained through team 
experience, knowledge structures for this situation begin to form and information 
processing becomes more automatic. The use of the mental model concept is distinctly
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different from other cognitive process aspects that have been researched within 
psychology. The next section outlines these other constructs in comparison to mental 
models.
Differentiating Content Domains
Mental models have been defined and examined differently depending on the 
purpose of the researcher. As discussed by Mohammed and Dumville (2001), 
researchers created several other concepts related to mental models including 
information sharing, transactive memory, group learning, and cognitive consensus. 
Information sharing and transactive memory have been researched within the academic 
area of social psychology. Information sharing can also be found within the 
communication field and transactive memory has also been researched in the domain of 
cognitive psychology. Group learning and cognitive consensus mainly stem from 
organizational learning research. Cognitive consensus has also been examined in areas 
such as decision making and negotiation psychology. The following paragraphs will 
define and discuss each of these concepts and differentiate them.
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Information Sharing
Information sharing during a decision-making task (e.g., mock juries) specifies 
the distribution of knowledge prior to group or team discussion. This knowledge is 
either shared or unshared among members and shared information has been found more 
likely to enter discussions than unshared information (Larson, Christensen, Franz, & 
Abbott, 1998). However, it was also found that the entrance of unshared information 
into the discussion leads to superior options or answers during discussions, which 
emphasizes the importance of pooling unshared information. When a stranger 
possesses unique information group members with previous social and knowledge ties 
will use this information more effectively than group members without knowledge ties 
(Phillips, Mannix, Neale, & Gruenfeld, 2004). Further, Stasser, Stewart, and 
Wittenbaum (1995) found that when participants knew what members had unique 
information they discussed this unshared information and were able to make better 
decisions. This emphasizes the need to recognize the potential knowledge other 
members possess in order to make better decisions.
Information sharing differs from mental model research by emphasizing the 
importance of dissimilarity or complementary information during decision making 
(Mohammed & Dumville, 2001). Information sharing reveals a more dichotomous 
examination of member knowledge and misses the varying degrees of shared 
information. Also this research solely utilizes decision-making tasks, whereas mental 
models can be examined in a wide range of team tasks.
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Transactive Memory
Transactive memory is still a relatively new concept that has been applied to 
groups to investigate the way a group experience can construct members’ memories for 
who knows what (Moreland & Argote, 2003). In a group that possesses a transactive 
memory system there is less redundancy of effort and reduced cognitive load, as 
members can access experts for a given task in the system (Austin, 2003). These 
memory systems have been found to develop under certain conditions within groups or 
teams. For instance, low conflict among members has been found to moderate the 
relationship between team performance and awareness of member expertise within the 
team (Rau, 2005). However, training members of groups together can help to develop 
transactive memory systems enhancing recall of different task aspects, coordination on 
task activities, and trust of other member’s expertise (Liang, Moreland, & Argote,
1995).
Transactive memory can be differentiated from mental model research through 
its emphasis on task expertise without concern for team process knowledge.
Transactive memory examines the distribution of task knowledge among members 
whereas mental models focus on the similarity or quality of knowledge among members 
(Mohammed & Dumville, 2001). Also, measurements used for transactive memory 
involve recall whereas mental models measure the knowledge structure of each 
member.
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Group Learning
The domain of group learning has been researched in an attempt to understand 
the processes and outcomes of knowledge acquisition, retention, and even loss. As 
discussed in Mohammed and Dumville (2001), learning may be adversely affected 
when information is not shared between members, and when behaviors such as 
corrective feedback, error identification, and problem solving do not occur within the 
group. Much like mental models, the degree to which certain information needs to be 
learned by all members is still up for debate. Group learning is a precondition for 
mental model development among team members. Group learning does not involve 
researching the structure of member knowledge but the actual knowledge of team 
members or the team process behaviors (e.g., seeking, refining, sharing knowledge) 
(Mohammed & Dumville, 2001).
Cognitive Consensus
Cognitive consensus is a construct that examines key issues (e.g., attributions of 
organizational success, perspectives on gains versus losses) that prevail in the decision­
making process. When members have similar definitions and ideas regarding decision­
making issues there is higher satisfaction and better team decision making than 
members with different definitions and ideas (Mohammed & Ringseis, 2001). These 
key matters are not necessarily specific to the task components or team processes but
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are based on the decision the group is making and the evaluative belief structures held 
by each member. As discussed in Mohammed and Dumville (2001), the accuracy or 
correctness of beliefs cannot be assessed because they are based on interpretation of 
information, not the raw factual information that mental models are based upon. Mental 
models have a focus on the knowledge structures of a given task or team, not belief 
structure, and are therefore less subjective or evaluative in measurement of these 
structures.
In examining each of these research domains it can be concluded that mental 
models are a distinct idea within the literature. While several of these areas examine 
types of knowledge that produce different mental outcomes (i.e., sharing, memory, 
learning, consensus), mental models act to construct the mental structures of different 
content knowledge (e.g., task and team) stored within the brain. The next section will 
further define the different knowledge structures that are of specific interest in the 
presentation of team mental model theory.
Team Mental Model Theory
As suggested in Cannon-Bowers and colleagues (1993), individuals have several 
different mental models for a multitude of task and team situations. The models 
identified for teams included the levels of equipment, task, team, and team interaction.
A team must understand a given situation at each of these levels in order to be effective 
and these models are not mutually exclusive, as they may interact with one another.
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Also, the stability of each type of model is different across the levels, ranging from high 
to low, where high is a very consistent model that is not dependent on the people or the 
situation. However, as discussed in Hinsz (1995), stability of each of these models will 
increase as each member has more interaction with the group.
Cannon-Bowers and others (1993) further elaborated on each of the knowledge 
contents of the four models. The equipment model requires knowledge of the 
functioning, operating, limitations, and failures of the equipment for the task and is 
highly stable across situations. Knowledge contents of the task model are dependent 
upon the situation (i.e., moderately stable) and may include procedures, contingencies, 
scenarios, strategies, and environmental constraints. The model of team interaction is 
also situation-dependent, requiring knowledge of member roles and responsibilities, 
interactions, sources of information, role interdependencies, and channels of 
communication. Last, the team model involves contents of teammates’ knowledge, 
tendencies, skills, abilities, and preferences, which are not stable because of 
dependencies on the situation and team members.
As discussed previously, the stability of mental models will increase with 
continuing interaction on a given task or within a specific team. Blickensderfer, 
Cannon-Bowers, Salas, and Baker (2000) further differentiate between knowledge that 
exists prior to task performance, residing in long-term memory, and knowledge that 
develops while the team is performing a task (i.e., dynamic). Team members may have 
pre-existing knowledge regarding a general task or team situation based on previous 
experiences.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
A similar but more elaborate framework exists and has been presented in several 
studies (e.g., Cooke, Salas, Cannon-Bowers, & Stout, 2000; Cooke, Kiekel, & Helm, 
2001; Cooke, Salas, Kiekel, & Bell, 2004). In this framework long term knowledge and 
dynamic understandings of the task(work) and team(work) are present within the 
individual during team interaction. During interaction several team process behaviors 
occur (e.g., coordination, communication, collaboration) allowing for individual 
knowledge to be integrated and leading to team and task knowledge at a more holistic 
level.
To illustrate these two similar frameworks consider that an individual who has 
previously worked in a team or several team situations may have some understanding of 
the way a team normally functions and the role she typically takes within this setting. 
This individual’s knowledge is more general because it is based on several past 
experiences and may change when the individual is placed in a specific team situation. 
These same ideas may also hold true for previous task experiences that the individual 
has either completed on her own or within a team setting. Knowledge structures for a 
given task may already exist but may change or develop in a specific situation where 
the task is completed. While these knowledge structures may change, members with 
previous team or task experiences will develop abstract, articulate, multilevel 
knowledge structures. These members will also become socialized more quickly to a 
team than members with less experience (Levine & Moreland, 1999; Rentsch, Heffner, 
& Duffy, 1994).
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Research has investigated the degree of similarity between individual mental 
structures and the accuracy of these structures for both team and task domains. The 
next section will discuss the theory behind shared mental models and the way in which 
sharedness is measured within the research. Following this section on shared mental 
models, the accuracy of mental models will be discussed.
Shared Mental Models
Mental models are developed through an individual’s direct and indirect 
experience with a given team. With more experience team members develop models 
that contain knowledge, behaviors, and attitudes of the task, team, and fellow team 
members (Kraiger & Wenzel, 1997). These may provide for efficient interaction, more 
agreement on appropriate courses of action, and less conflict among team members 
(Hinsz, 2004). However, to what degree should each member share the same 
constructions of the different types of models discussed previously? Cannon-Bowers 
and colleagues (1993) suggest that the mental structures of interaction (e.g., how, when, 
who) among team members may be critical in task completion. These mental structures 
emphasize the functioning of the team and how the individual feels he will impact this 
picture. Therefore, models that are less interactive, like the equipment model, may not 
require as much sharing among members. The models of the task, team, and team 
interaction would be negatively affected if the mental structures of members were
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dissimilar in completion of a task that requires interdependence (Cannon-Bowers et al., 
1993).
Researchers have further suggested that in order for teams to perform 
successfully, information must be perceived, encoded, stored, and retrieved in a similar 
fashion among members (Hinsz, 1995; Langan-Fox, Code, & Langfield-Smith, 2000). 
Similar mental models are thought to develop from the backgrounds and experiences of 
each team member. The more similar these backgrounds or experiences are among 
members, the more similar the development of their mental models will be (Hinsz, 
1995). This will depend on the amount of time a team works together because members 
will develop similar backgrounds and experiences the longer they remain a part of the 
team. Over time, a team, and each of the individual members, will come to know 
certain aspects of the work, developing expert knowledge about their team functioning 
in task performance. As suggested by Levine and Moreland (1999), similar mental 
models will develop when the same members work together for a length of time.
Similar mental models will also develop when group performance provides important 
outcomes to members and when the degree of task complexity requires member 
coordination. The next section will discuss the impact of shared mental models on task 
and team functioning and what it means to “share” mental models.
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Theory of Shared Mental Models
Shared task and team mental models among team members have positive 
influences on team functioning. Cannon-Bowers and Salas (2001) observed that 
compatible expectations for performance and task accomplishment develop when a 
team has shared knowledge regarding the task. Therefore, task objectives need to be 
similar across members in order to work toward the same goals of the team 
(Blinkensderfer et al., 2000). Further, when members hold shared knowledge about the 
team, members are able to adjust to their environment and behave in accordance with 
what they expect from their teammates (Cannon-Bowers & Salas, 2001). When team 
members have knowledge about their fellow teammates, they can compensate and 
predict one another’s actions. Due to this team knowledge, performance may also be 
enhanced when team knowledge is shared among members.
In further support of shared mental models, Kline (2005) argues that team 
functioning is enhanced by shared knowledge of team norms, team goals, and team 
identity. Having a shared mental model of norms will enable members to work 
interdependently towards goal achievement. Shared team goals are important so that all 
members have an understanding of what they have achieved in the past and what they 
are trying to achieve in the future. Team identities that are understood and created by 
all members will foster team decision making, goal setting, and task accomplishment in 
a way that reinforces the team as a collective cognitive unit. Individual members will 
have an understanding of how their team will collectively act in a given situation.
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Together the development of this knowledge among all members leads to smoother 
processes that can be anticipated and carried out in a similar fashion by the team.
The proposed theory of shared task and team mental models suggests that it is 
important for members to have shared mental frameworks. It seems that when members 
have shared mental models regarding the task and team they are able to work together 
more efficiently and effectively to complete a task. The next paragraphs explain how 
researchers define this term “sharing” when referring to mental models and how these 
definitions affect the theory behind shared mental models.
The term of sharing or similarity may be represented differently depending on 
how it is being conceptualized (Cannon-Bowers & Salas, 2001). Mental models may 
overlap, be similar, be complementary/compatible, or be distributed. The type of 
similarity for optimal performance will be determined by the objectives of the team. 
“Complementary or compatible knowledge” is important in situations where each team 
member has specialized roles. In this team situation each member may bring different 
knowledge to the team in task completion. “Distributed knowledge” is important for 
extremely complex tasks where one member would not be sufficient for completion and 
where coordination is needed among members on a given task. This defines shared 
knowledge as the degree to which task knowledge is divided up among team members 
so that all task knowledge is covered. “Overlapping” occurs in situations where team 
members have some common knowledge, but the knowledge does not need to be 
identical (e.g., nurse and a doctor). These first three terms of “shared” specifically refer 
to the knowledge base of team members (i.e., what they actually know).
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The “similarity” of knowledge is examined with respect to team members’ 
attitudes and beliefs. Similarity can be examined in several different ways but 
essentially compares the responses of individual team members on specific task or team 
items. The more similar or identical this knowledge is among the team members, the 
better the team will operate. Similar attitudes and beliefs are key for members to hold 
common interpretations about the task and the team. Failed expectations and confusion 
may occur when attitudes are not shared among the members (Cannon-Bowers & Salas, 
2001).
Together, this review of how researchers define the term “shared” when 
referring to mental models indicates that sharing may be measured differently based on 
the comparisons of member knowledge sought by the researcher. The specialized roles, 
task complexity, non-identical knowledge required for complementary, distribution, and 
overlapping knowledge definitions are not components of the classroom teams used in 
the present study. For this study the similarity of mental models was of interest since it 
was important for all members to have similar knowledge in order to optimize task 
completion.
In the next section the different ways shared mental models are measured is 
discussed. Often the method of measurement is dependent upon the research question 
of the researcher. However, some of these measures have been supported in construct 
representation more than others. In this presentation the technique used in the present 
study will be revealed and supported through previous researcher arguments and 
findings.
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Shared Mental Model Measurement
Shared or similar mental models have been indexed based on the method of 
measurement used to assess team or task mental models. As discussed previously, the 
type of measurement used by the researcher is often dependent on the task situation in 
assessing the structure of team member knowledge and the content of team member 
knowledge (Cannon-Bowers & Salas, 2001; Mohammed, Klimoski, & Rentsch, 2000). 
Shared mental models may consist of knowledge, behavior, or attitudes and the 
measures drawn from these include processing information, structuring knowledge, 
common attitude, or shared expectation measures (Kraiger & Wenzel, 1997). The type 
of knowledge being measured can be declarative (e.g., concepts in a task domain, facts, 
rules), procedural (e.g., actions required for task performance, sequences, steps), or 
strategic (e.g., task knowledge and strategies, interpersonal skills) (Cooke et al., 2000; 
Kraiger & Wenzel, 1997). Mental models should include all of these knowledge types 
in their measurement.
The processing of information (i.e., declarative, procedural, and strategic) is 
measured through member agreement on common attributes of work teams and 
dimensions of these attributes (Kraiger & Wenzel, 1997). Typically this requires each 
member to sort cards of concepts and these sorts are then compared among members.
In Smith-Jentsch, Campbell, Milanovich, and Reynolds (2001) participants were 
instructed to create categories that were meaningful to them and then these categories 
were compared among team members. Researchers have also used concept maps,
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where each individual constructs a map of sequential actions in task completion for 
themselves as well as other teammates (Marks et al., 2000). These maps are then 
analyzed for similarity of concepts selected among members as well as the structure of 
these concepts in the map.
A second measurement technique examines information organization through 
individual knowledge structures. Structural knowledge facilitates the application of 
procedural knowledge and mediates the movement of declarative knowledge to 
procedural knowledge (Kraiger & Wenzel, 1997). Knowledge structures are typically 
measured through a process of structural assessment. The measurement techniques of 
structural assessment encompass elicitation, representation, and evaluation of 
knowledge structures (Kraiger & Wenzel, 1997; Mohammed et al., 2000). Elicitation 
involves techniques that determine the components or content of a mental model, while 
representation reveals the structure of data or the relationships between elements in an 
individual’s mind (organization) (Mohammed et al., 2000). Structural assessment 
contains four steps including a definition of specific task and team concepts, collection 
of relatedness ratings of these concepts from participants, translation of these ratings to 
maps or networks, and evaluation of the networks for the similarity of each member’s 
mental framework (Goldsmith & Kraiger, 1997).
Shared attitude measurements of mental models consist of the attributes that 
assist teams in coordinating and functioning effectively. As suggested by Kraiger and 
Wenzel (1997), most research has not assessed the sharedness of this construct. One 
way to elicit these attitudes would have members complete a measure assessing their
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own attitudes and then have them complete a measure of how they think other members 
perceive their attitudes. Shared expectation measures investigate the behavioral 
components of mental models (e.g., behavioral tendencies of team members, scanning, 
diagnostic activities) (Kraiger & Wenzel, 2001). These measures specifically ask for 
members’ sequencing of behaviors, expectations of behaviors in given scenarios, or 
correctness of specific responses.
As discussed in Mohammed et al. (2000), the measurement approaches of 
processing information and structuring knowledge are preferred, as they may elicit and 
represent knowledge by creating individual mental structures directly or indirectly. The 
measurement approaches of shared attitudes and shared expectations are less preferred 
because they merely elicit knowledge and do not provide a mental framework to 
represent this knowledge. These approaches gauge either mental model consistency 
(i.e., similarity of rank ordering of ratings) or mental model consensus (i.e., 
interchangeability among ratings). Consistency measures typically use coefficient alpha 
or intraclass correlation indices to gauge ranking similarity of concepts. Consensus 
measures use within-group agreement scores to assess similarity or sharedness among 
members. Because the attitude and expectation measures only elicit mental model 
scores and do not represent a knowledge structure, the present study will use structural 
assessment so that mental frameworks could be implicitly represented. Individual team 
member frameworks will be used to represent their mental structure and these can be 
compared for their similarities with other team members’ mental structures.
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The next section of this proposal will present mental model accuracy. First this 
construct will be defined as it relates to performance outcomes at both the individual 
and team levels. Also, the measurement of this research area will be explained to better 
illustrate how accuracy is defined and how the present study seeks to measure this 
construct.
Accuracy of Mental Models
Because mental models are the individuals’ view of the task and the team, they 
represent a subjective perception of reality that may include biases or distortions (Hinsz, 
1995). This indicates that the models of each member may not always be correct or 
accurate but still will provide them with an ability to predict situations and guide 
decisions. If an individual’s mental model is incorrect this will lead to inaccurate 
decisions and predictions. When the mental models of an individual are inaccurate 
regarding a specific task or specific individual behaviors, actions and ultimately 
performance will not be correct. For instance, if I do not believe that a specific action is 
critical to my overall performance and it really is, then I will not engage in this action 
and my performance will suffer. Additionally, if pre-existing knowledge structures are 
inaccurate this may hinder the learning of new information because these models will 
be difficult to change (Rouse & Morris, 1986)
In a team situation inaccurate models lead to a lack of coordination and 
inefficiency among members (Hinsz, 1995). Biased actions and destructive outcomes
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
28
may also stem from the application of inappropriate mental models by the team (Hinsz, 
2004). If even one member has an inaccurate structure of knowledge she may not 
contribute appropriately to the task and team, reducing efficiency and possibly overall 
performance. This member may also convince team members that their structures of 
the team and the task are correct, leading to incorrect approaches by fellow team 
members.
As suggested in Edwards and others (2006), similarity and accuracy may have 
unique relationships with performance when team members have similar but not 
accurate mental models. They also argued that accurate mental models would 
predispose teams to have similar mental models for tasks where there is a single best 
way to perform in a specific situation. This single best way for a team to perform may 
be based on an expert solution (i.e., individual’s knowledge structures). Edwards and 
colleagues (2006) further suggest that the importance of mental model accuracy is 
dependent on the task that the team is performing. Similarity has been found to be 
more predictive of performance over accuracy. The measurement of accuracy is 
presented in the next section to better understand the way this construct is defined at the 
individual and team levels.
Measurement of Mental Model Accuracy
Current research has investigated the correctness, quality, or accuracy of mental 
models in several different ways. Some researchers have gauged mental model
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accuracy by comparing an individual’s mental model to a standard, correct, or expert 
model (e.g., Goldsmith, Johnson, & Acton, 1991; Smith-Jentsch, Campbell,
Milanovich, & Reynolds, 2001; Webber, Chen, Payne, Marsh, & Zaccaro, 2000). The 
degree of difference between these models accounted for the accuracy of the mental 
model. This also could be used at the team level through averaging the mental model 
accuracy of each member. In Mathieu and others (2005), multiple mental models were 
created since several equally correct or accurate mental models may exist. These 
researchers felt that it was important to include all of these models in the assessment of 
member accuracy. As another way to assess several accurate mental models, Marks and 
colleagues (2000) had judges rate the accuracy of each team member’s concept maps 
that were created to represent team knowledge. A final way to assess accuracy would 
involve comparing the mental models of each member to the mental model of the team. 
If team members provide individual mental model ratings and then provide ratings as a 
team, differences between the two ratings would provide the accuracy of the individual 
compared to his team.
The present study will use the mental models of expert referents (i.e., 
professors) as a standard for comparison at the individual and team levels. The degree 
of similarity between these models was thought to indicate greater accuracy of the 
individual or the team. These similarities will be compared to other constructs of 
interest (i.e., personality, cohesion, performance, similarity between team members).
The next chapter will discuss empirical research on mental models to provide support
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for the lack of research on antecedent constructs and to display their link to performance 
outcomes.
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CHAPTER 3
EMPIRICAL RESEARCH ON MENTAL MODELS
Kraiger and Wenzel (1997) identified and hypothesized about several different 
determinants of mental models. These determinants include environmental, 
organizational, team-based, and individual antecedents. Each of these antecedents 
provides a structure for the empirical research that has been conducted. Environmental 
antecedents include societal or cultural issues that may either support or hinder the 
development of team mental models (i.e., individualistic or collectivistic attitudes). 
Organizational antecedents are more specific to the organization environment, involving 
culture, training, structural support, and reward systems. Team-based variables involve 
task characteristics (e.g., degree of structure, cognitive load), shared efficacy, and 
process characteristics (i.e., interdependence), which may affect the development of 
mental models within the team. Individual antecedents are identified as being most 
closely related and predictive of mental model development since they affect individual 
development. Kraiger and Wenzel (1997) hypothesize that personality and motivational 
variables will have the greatest effect on shared mental model development. A review 
of the empirical literature investigating these antecedent variables shows the specific 
findings and deficiencies within each of these areas. The present study sought to 
address some of these deficient areas. After reviewing this literature on shared mental
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models, research on the accuracy of mental models is reviewed along with interactions 
found between sharedness and accuracy of mental models.
Shared Mental Models
The organizational antecedents that have been investigated in the shared mental 
model literature involve the training of teams. Several studies have found that teams 
trained on appropriate goals of the task and team functioning will develop shared 
mental models. This development of shared mental models leads to increased 
performance or decision making within the team. This has been exhibited in a wide 
range of tasks including navy training and game simulations (e.g., tank, naval, 
helicopter, flight). In the navy training task, Smith-Jentsch and others (2001) 
implemented a computer-based tool for teamwork. Positive training outcomes were 
exhibited through increased similarity among members during the post-training mental 
model measurement.
Similar findings have been discovered in game simulation studies. For instance, 
in Entin and Serfaty (1999) a newly developed team training program improved 
performance on a combat task. In Marks and others (2000), team-interaction training 
was manipulated in a tank simulation study. This training developed shared task mental 
models, which were represented by member ratings of action concepts. Training also 
improved communication processes such as adaptability, flexibility, mission analysis, 
leadership, communication, situational awareness and team performance. Stout, Salas,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
33
and Kraiger (2002) found that teamwork knowledge structures of aviation teams were 
more similar when individuals received training on teamwork. The trained team 
members also performed more desirable behaviors on the flight simulation than the 
team members who were not trained, as judged by subject matter experts (SMEs). In 
Marks, Sabella, Burke, and Zaccaro (2002), cross-training, where each member was 
trained on other members’ roles, led to shared team-interaction models. These shared 
team mental models also produced greater performance, and this relationship was 
mediated by coordination. One limitation of these simulation game studies is that they 
focus on team mental models, with the exception of Marks and colleagues (2000). 
Together these studies do suggest that training leads to greater mental model similarity, 
which also produces better team processes and performance outcomes.
Whereas the organizational antecedents have mainly focused on training, the 
team-based antecedents studied have been more diverse. One focus has been on task 
characteristics, specifically when pressure is placed on members during performance. 
Under stressful task performance situations, teams trained to develop shared mental 
models were found to outperform untrained teams (Entin & Serfaty, 1999). Stout, 
Cannon-Bowers, Salas, and Milanovich (1999) found that in high workload conditions, 
shared mental models of the mission produced better communications strategies and 
coordination in performance. Teams with shared mental models in each of these studies 
were able to work together quickly to accomplish the task. These findings demonstrate 
that shared mental frameworks can create efficiency within a team in high workload 
situations.
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The novelty of the task can also add pressure to team situations. In these types 
of tasks shared mental models are critical, as discovered in Marks and colleagues 
(2000). This study found that shared task mental models and communication processes 
were more important in predicting performance when the simulation game was novel.
In a study by Mumford, Feldman, Hein, and Nagao (2001), teams trained to develop a 
shared mental model were able to develop higher quality solutions in solving novel, ill- 
defined problems. A study using power plant crews found that higher performing crews 
were more likely to develop shared mental models of the situation and engage in more 
information collection during non-routine situations (Waller, Gupta, & Giambatista, 
2004). These studies indicate that having a similar mental framework enables teams to 
adapt to the task even when expectations are unclear. This ability to adapt to novel 
situations by developing a shared mental framework resulted in higher performance 
outcomes for teams. One limitation of these studies, with the exception of Marks and 
others (2000), is that they used a more general definition of shared mental models, not 
differentiating task or team components. One of these mental models may lead to 
greater adaptation in performance over the other.
Another team-based variable that has been investigated involves the process 
characteristics of the team. Levesque, Wilson, and Wholey (2001) focused on role 
differentiation within software development teams. This study found that the greater 
differentiation of roles within the team, the greater the decrease in interaction. 
Subsequently, this decrease in interaction led to a decrease in team and task mental 
model similarity among members. This suggests a need for some degree of
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interdependence among team members in order for shared mental models to develop. 
However, this study does not indicate whether role differentiation was also a detriment 
to performance. It could be that developing software requires less interdependence for 
optimal performance, and therefore similar mental models are only important for 
interdependent task performance.
Other studies have used teams that work together for a period of time. The 
advantage to researching teams over time is that process characteristics can be studied 
as they change over the team’s life cycle. In Peterson et al. (2000), the effects of 
collective efficacy on shared mental model development and team performance was 
measured within a classroom team. This study found that shared mental models of team 
contributions and task components were related to collective efficacy and final project 
grades in the class when measured later in the semester. Mental model measurements 
early in the semester were not related to team performance but collective efficacy 
measures were. Earlier measures of mental model team contribution agreement did 
relate to greater liking and teamwork. These results suggest that mental models may 
impact first impressions within a team (e.g., liking, teamwork), but over time a team 
may grow to develop more similar mental models based solely on experience. The 
collective efficacy of the team in the beginning of the semester and the shared mental 
models that developed over time both contribute to final performance. This suggests 
that collective efficacy of the team may enhance mental model development.
Cohesion is another process characteristic examined in producing shared mental 
models. Ensley and Pearce (2001) found social cohesion to reduce affective conflict
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and produce shared mental models of the team’s task strategy. A weakness of this study 
was that task cohesion was not measured in relation to shared mental models. In 
Marberry (2006), task cohesion was related to shared task mental models, and social 
cohesion was related to shared team mental models. Based on these findings, team 
cohesion seems to have important implications in shared mental model development. 
Considering that research on this process variable is lacking, team cohesion will be 
explored in the present study. The predictions for this relationship to shared mental 
models are made in Chapter 4. While process variables should be considered in the 
development of mental models, it is also important to consider what antecedent 
variables may influence these processes within the team.
Individual antecedents may be critical to shared mental models, as previously 
discussed. Even with the request for this type of research in the current literature, there 
still seems to be a lack of studies investigating individual attributes (e.g., Kraiger & 
Wenzel, 1997; Mathieu et al, 2000). However, most recently Edwards and colleagues 
(2006) studied the cognitive ability of dyads to predict shared task mental model 
development and team performance. Shared task mental models were predictive of 
dyad performance early in training sessions for a space fortress game. Cognitive ability 
produced greater shared task mental model development for later training sessions. 
Dyads with lower cognitive ability were not able to share similar mental structures of 
the task. While this study investigated the individual antecedent of cognitive ability, 
research on the personality composition of teams and on individual antecedents for team 
mental models is still lacking.
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Previous research has found specific team compositions more predictive of team 
outcomes than others. Some studies have looked at leader personality (e.g., 
directiveness, openness, communicativeness) within cockpit crews in the development 
of member mental models (Cannon-Bowers, Oser, & Flanagan, 1992). However, this 
research neglects the personality of the entire team (i.e., versus only the leader) in 
mental model development. Marberry (2006) examined the personality traits of all 
members within classroom teams. This study found relationships between 
conscientiousness and neuroticism in shared task mental model development. These 
traits interacted where teams high in both conscientiousness and neuroticism were more 
likely to hold shared task mental models. This study only examined the similarity of 
mental models and used a questionnaire to represent more direct thoughts, beliefs, and 
attitudes of team functioning. Also, performance of the team was not collected from the 
classroom. The present research sought to replicate and extend this study to improve 
these weaknesses. Hypotheses based on these personality variables are discussed in 
Chapter 5.
Other studies have specifically examined the process characteristics that mental 
models may produce without manipulating the task structure. For instance, Mathieu 
and others (2000) trained all dyads on the task and team processes of a flight simulation 
to examine both team and task shared mental models. Each participant had different 
responsibilities in task performance. In this study they found that shared team and 
shared task mental models produced more team process variables (i.e., strategy 
formation, cooperation, communication) as observed by researchers. The process
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variables also moderated the relationship between shared team mental models and 
performance. Mathieu and colleagues (2005) found similar findings using the same 
flight simulation. Unlike Mathieu et al. (2000), Mathieu et al. (2005) found a direct 
relationship between shared task mental models and performance, but there were no 
direct relationships found for shared team mental models. One limitation of these 
studies is that they both used short-term teams brought together for the purpose of 
completing a single task. It seems that there are only a few studies that focus on 
naturalistic teams for a longer period of time, like Peterson and others (2000) or 
Marberry (2006). Therefore, the present study sought to develop further research on the 
mental models of teams where members worked together over the course of a semester 
(e.g., 3 months). Teams would engage in course projects that they would care about. 
This might provide motivation that is lacking in a short-term simulation game.
Also, the findings of Mathieu et al. (2000,2005) suggest that shared team and 
shared task mental models both relate to team performance. Most other studies 
previously discussed within the organizational or team-based antecedent research also 
found a relationship between one of these mental models (i.e., team or task) and 
performance. Given these findings it is predicted that shared team and task mental 
models will relate to performance at the team level. Team performance will be defined 
by group project grades in the present study.
Hla. Shared task mental models will positively relate to team performance.
Hlb. Shared team mental models will positively relate to team performance.
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This section has discussed the empirical findings for shared mental models and 
made predictions based on these empirical findings. The following section will discuss 
accuracy of mental models at the team and individual level. It will review the empirical 
literature and present hypotheses at team and individual levels. The presentation of this 
empirical literature will be structured the same way that the empirical literature for 
shared mental models was structured (i.e., organizational, team-based processes, and 
individual antecedents). Literature regarding the mental model accuracy of the team 
will be presented first because it has been examined more frequently within industrial- 
organizational psychology. Following these sections the interaction between shared and 
accurate mental models will be discussed.
Accuracy o f Mental Models 
Team Mental Model Accuracy
Accuracy of the team’s mental model has been researched to discover its 
influence on team performance. Webber and colleagues (2000) did not find a 
relationship between team mental model accuracy and performance of basketball teams. 
However, they suggested that this was due to the method of measuring accuracy, since 
ratings were made about the appropriateness of strategic mental models and not the 
relationships between several actions (i.e., declarative and procedural mental models) 
(Klimoski & Mohammed, 1994).
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Other research has found mental model accuracy of the team to relate to team 
performance when eliciting more declarative knowledge structures. For example, 
Mathieu and others (2005) used participant knowledge structure accuracy of the task 
and team on a flight simulator. Team mental models of high quality increased 
performance outcomes and team processes. The quality of task mental models did not 
produce a significant effect on team processes or performance in this study. This lack 
of finding may be due to the task performed and the duration of the task (i.e., 2 hours).
If most participants had little experience with this task they may have not been able to 
develop accurate models over the span of the study.
Other studies have found support for a relationship between accurate task mental 
models and team performance. In Marks and colleagues (2000) team performance on a 
war tank simulation game was higher in teams with more accurate task mental models 
as judged by expert raters. Accuracy was also enhanced when teams were trained on 
interaction. There were also relationships found between accuracy of task mental 
models and team process variables (i.e., decision making, assertiveness, adaptability, 
leadership, communication, flexibility, and situation awareness). Computer-based 
training also enhanced teamwork mental model accuracy (Smith-Jentsch et al., 2001). 
Greater experience as defined by rank in the military was related to accuracy of 
teamwork mental models. The findings of these studies support organizational 
antecedents (i.e., training) in increasing a team’s task or team mental model accuracy. 
The results from these studies also indicate a relationship between team or task mental
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model accuracy and performance. Therefore, it is hypothesized that task and team 
mental model accuracy will relate to team performance.
H2a. Task mental model accuracy will positively relate to team performance.
H2b. Team mental model accuracy will positively relate to team performance.
Studies are lacking on team-based and individual antecedents in predicting 
mental model accuracy at the team level. The accuracy of mental models only started to 
be explored in the team literature by the few authors referenced in this section. Most 
research has examined accuracy at an individual level. Only most recently have 
Edwards and others (2006) looked at cognitive ability’s relationship to mental model 
accuracy for the video game task. Cognitive ability was a strong predictor of team 
accuracy. Also, team accuracy related to performance on the game. Accuracy mediated 
the relationship between cognitive ability and performance. Since there have not been 
any other studies investigating the relationships among team personality composition, 
team cohesion, and team mental model accuracy, the present study will propose 
hypotheses regarding these relationships within Chapters 4 and 5. The next section will 
discuss the effects of individual mental model accuracy as found within the empirical 
research. Based on some of these findings, hypotheses were made for the present study.
Individual Mental Model Accuracy
Research in several domains of psychology has investigated the impact of 
individual knowledge structures on performance. Most of this research suggests a
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relationship between individual mental model accuracy (i.e., judged through similarity 
to an expert model) and performance. In Goldsmith et al. (1991), students in a statistics 
course rated the relatedness of several task concepts in this domain. The similarity of 
student and instructor networks created by these ratings was predictive of exam 
performance. In Acton, Johnson, and Goldsmith (1994), each student gave relatedness 
ratings of 24 computer concepts drawn from a computer course text to create mental 
frameworks. This study found that exam scores in computer programming classes (i.e., 
beginners and advanced) were correlated with the similarity between mental 
frameworks of students and experts (average models of instructors).
Both of these studies suggest a relationship between task mental model accuracy 
and individual performance. The more accurate an individual’s mental model was 
about the task, the better he or she performed on exams. Based on these findings, the 
present study predicted that individual task mental model accuracy within the classroom 
would lead to higher performance. Individual performance on group work will be 
measured using instructor grades.
H3a. Individual mental model accuracy of the task will positively relate to 
individual performance.
Because all of the research previously discussed was not conducted in a team 
setting, no predictions have been previously made regarding team mental model 
components at the individual level. However, other research presented on teams 
suggests a relationship between team mental model accuracy and team performance. It 
seems logical to conclude that individuals with mental model accuracy regarding the
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team would be higher performers within a classroom involving team projects.
Therefore it is predicted that the accuracy of an individual’s mental model of the team 
will be related to the individual’s performance in the group.
H3b. Individual mental model accuracy of the team will positively relate to 
individual performance.
While mental model accuracy may predict performance, what antecedents 
enhance an individual’s mental model accuracy? As discussed in the research on shared 
mental models, organizational antecedents, like training, have been linked to the 
development of accurate mental models. Kraiger and Cannon-Bowers (1995) found 
that when students were trained on SPSS programming objectives and relationships 
they developed more accurate mental models. Also, in a subsequent study students who 
were provided with goals and objectives of a simulation decision-making task had more 
accurate models. These accurate models were related to performance on this task.
These findings suggest a relationship between the accuracy of an individual’s mental 
model and student performance. This study also supports the antecedent of training in 
producing accurate mental models for the individual.
Research conducted by Day, Arthur, and Gettman (2001) examined an 
individual antecedent o f cognitive ability in relation to an individual’s mental model 
accuracy using nine training sessions of a video game. The accuracy of the mental 
model structures mediated the relationship between cognitive ability and performance 
and cognitive ability and skill retention. Cognitive ability enhanced the accuracy of 
individual mental models as compared to averaged expert mental models for the video
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game. Based on the findings, there seems to be a lack of research investigating 
individual antecedent variables and process variables in predicting an individual’s 
mental model accuracy. Therefore, the present study investigated individual personality 
and team cohesion attitudes in predicting mental model accuracy and performance. 
Again, these predictions will be discussed further in Chapters 4 and 5. The next section 
will discuss hypotheses made for the interaction between shared and accurate mental 
models.
Interaction between Shared and Accurate Mental Models
Researchers have found interactions between the sharedness and accuracy of 
mental models at the team level. Marks and colleagues (2000) found task mental model 
similarity and accuracy to interact in their relationship with team performance. 
Specifically, teams that held inaccurate but similar task mental models performed better 
than teams with inaccurate dissimilar mental models. Teams with accurate mental 
models still exhibited higher performance with similar mental models than with 
accurate dissimilar mental models, but the difference in performance was less 
pronounced. These results indicate that if members hold similar task mental models, 
the accuracy of the task mental model becomes less important to performance but still 
can increase performance.
Mathieu and others (2005) found somewhat different results for team mental 
models measured for a flight simulator task. When team mental models were of high
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quality but different, team processes and performance suffered the most. The most 
effective team processes and performance were exhibited when team mental models 
were of high quality and were similar, which partially supports the findings for task 
mental models in Marks et al. (2000). Unlike Marks and others (2000), there was not a 
significant interaction found between task mental model accuracy and similarity. The 
reason for different findings in each of these studies may be due to different task 
contexts or forms of measurement. Mathieu and others (2005) used a different form of 
measurement for mental models than Marks and others (2000), who considered the 
quality of multiple team and task mental models.
Both of these studies provide support for an interaction between task and team 
mental model similarity and accuracy. A limited amount of research has examined the 
interaction between these variables in relation to team performance. Therefore, the 
present study examined these interactions for both task and team mental models. It is 
predicted that both similarity and accuracy of task mental models will lead to the 
highest performance of teams. Also, for team mental models, similarity and accuracy 
will produce high team performance.
H4a. Task mental model similarity and accuracy will interact significantly in 
producing team performance. The relationship between task accuracy 
and team performance will be stronger among teams high in task 
similarity than teams low in task similarity.
H4b. Team mental model similarity and accuracy will interact significantly in 
producing team performance. The relationship between team accuracy
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and team performance will be stronger among teams high in team 
similarity than teams low in team similarity.
Summary of Task and Team Mental Model Predictions
The empirical research findings for team and task mental models provide 
support for hypotheses of main effects and interactions at the individual and team 
levels. When members have similar knowledge structures of the task and the team, they 
will be able to work together to exhibit the highest performance. Teams that have more 
accurate knowledge structures of the task and the team, as defined by an average expert 
referent, will also produce higher performance. Accuracy of team and task mental 
models will also lead to higher individual performance. Last, at the team level, task and 
team mental model accuracy and similarity will interact to produce higher performance.
The next section of this proposal will discuss and define team-based and 
individual antecedents that may increase the similarity and the accuracy of mental 
models. As discussed previously, empirical research on mental models has not actively 
investigated these variables (i.e., personality and team cohesion). A team may be 
constructed based on personality variables to enhance team cohesion and mental model 
similarity and accuracy to produce higher team performance outcomes.
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CHAPTER 4
TEAM COHESION
Cohesion is typically recognized as an individual team member’s desire to stick 
together with a team. More specifically, Carron (1982) defined cohesion as “a dynamic 
process, which is reflected in the tendency for a group to stick together and remain 
united in the pursuit of its goals and objectives” (p. 124). This tendency for a group to 
stick together is considered to stem from the interpersonal attraction toward the group 
or team. Interpersonal attraction to a group involves an individual’s degree of 
identification with the group or the degree to which he or she sees himself or herself 
belonging to a particular group and not to others (Friedkin, 2004).
Although this interpersonal attraction component of cohesiveness may initially 
be perceived as a positive, Janis (1972) proposed that cohesiveness would contribute to 
possible groupthink (i.e., pattern of thinking resulting in poor decision making). 
However, recently researchers have argued that the possible culprit of groupthink (i.e., 
interpersonal attraction) is only one component of cohesiveness and that when coupled 
with other conditions or variables, it may not produce groupthink symptoms (Bemthal 
& Insko, 1993; Mullen, Anthony, Salas, & Driskell, 1994). This research also argues 
that the bidimensionality of the cohesion construct produces different outcomes. 
Together, each of these components, which will be discussed in the next section, may
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influence one another in an interactive manner.
The two types of cohesion components that have been identified in the literature 
include social and task cohesion. Social cohesion is the drive for team members to 
develop and maintain more social relationships and to socialize with each other (i.e., 
interpersonal attraction). Task cohesion is the extent to which there is drive and a 
commitment to achieving the goals of the team (Carless & Depaola, 2000). Teams with 
task cohesion feel unified in working toward the completion of task outcomes. Both of 
these constructs are separate components of cohesion, suggesting that team members 
could feel unified and attracted to the team in completing task objectives but not 
necessarily develop social relationships. On the other hand, it is also possible that team 
members may feel a sole purpose in socializing with one another and have little 
commitment to reaching specific task goals. Last, members of a team may feel the 
importance of developing social relationships while at the same time coming together to 
complete specific objectives. As will be illustrated in the following sections, this final 
blending of both components likely produces the best outcomes for the team.
Each of the components of team cohesion are linked to unique team processes. 
Since these team cohesion components were identified, empirical research has been 
conducted linking both social and task cohesion to specific outcomes. Further, each of 
these constructs have been differentiated and validated in the literature (Carless & 
DePaola, 2000; Forester & Tashchian, 2004). It is proposed that social and task 
cohesion will have different effects on the mental model development of both task and 
team components. Therefore, subsequent sections of this chapter will present each of
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these cohesion domains and their findings separately. The research that has focused 
specifically on the single dimension for team cohesion is presented first.
Empirical Research on Team Cohesion
Team cohesion has been investigated in some studies without looking at task 
cohesion and social cohesion separately. As discussed in Friedkin (2004), team 
cohesion is represented at the individual level as each member’s attitude or behavior 
toward team membership. A cohesive group will consist of uniformly high positive 
individual attitudes and behaviors. In measuring membership attitudes, researchers will 
typically take mean or variance scores of individual measures. It is argued that 
cohesion can be measured at the individual and group levels (Zaccaro, 1991). At the 
individual level, a measure indicates the individual attraction to the group; at the team 
level, it is the degree and pattern of interdependence among group members. In 
assessing cohesion some researchers have manipulated cohesion directly by providing a 
team with false feedback (e.g., Bemthal & Insko, 1993) or through vignettes (e.g., 
Wellen & Neale, 2006). Cohesive behaviors may also be observed or elicited through 
aggregated measures that include participation, specific types of interaction, turnover, 
or absenteeism (Friedkin, 2004).
The unitary dimension of team cohesion produces different team processes. In 
Michalisin, Karau, and Tangpong (2004), business student teams that were more 
cohesive attributed team performance outcomes, whether positive or negative, to
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internal factors of the team (e.g., team efforts). However, less cohesive teams were 
more likely to attribute performance to factors external to the team (e.g., competitors). 
Lent, Schmidt, and Schmidt (2006) found that cohesion predicted collective efficacy at 
both the individual and group levels. Team cohesion may increase member beliefs that 
the team can succeed. If members feel a sense of togetherness, this may enhance the 
team’s confidence. This may support the Michalisin and colleagues (2004) finding that 
internal attributions were made in cohesive teams.
Team cohesion is also more likely to develop when team members are more 
similar to one another. In a study by Wolfe and Box (1988), team cohesion was related 
to homogeneity of student grades. Members were more attracted to each other if they 
had similar grades, and this also related to the amount of time players spent together. 
Wellen and Neale (2006) manipulated deviance through consulting group vignettes. 
Social and task cohesion were lower when participants received the deviance 
manipulation. These findings suggest that one deviant group member could potentially 
reduce cohesion in the team. Together these findings show that group members need to 
have similar commitment (e.g., grades, lack of deviance) for cohesion to develop in the 
team.
The relationship between cohesion and performance has been supported in 
several studies. Meising and Preble (1985) used a game simulation to assess group 
performance. Both aspects of team cohesion (i.e., task and social) were interrelated and 
required for high team performance. A meta-analysis by Beal, Cohen, Burke, and 
McLendon (2003) found that each component of cohesion (i.e., social and task)
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displayed independent relationships to group performance. Group cohesion, as a 
unitary construct, has been significantly correlated with the performance of project 
groups in Keller (1986). Team cohesion was also related to student and instructor 
ratings of performance in Lent et al. (2006). These studies suggest support for a 
relationship between cohesion and performance.
The relationship between performance and team cohesion has been moderated 
by several different variables. Gully, Devine, and Whitney (1995) found in a meta­
analysis that the relationship between cohesion and performance was moderated by task 
interdependence. Under high levels of task interdependence there was a stronger 
relationship between cohesion and performance. These findings indicate that cohesion 
is only vital to performance when teams have a high degree of interaction on a task.
This makes sense because the more interdependent the team becomes the more 
interaction members will have with one another.
In Wolfe and Box (1988), performance was correlated with team cohesion, but 
performance was higher when teams expended less effort. This suggests that cohesive 
teams may be more efficient in coordinating their efforts. Further, Gammage, Carron, 
and Estabrooks (2001) found that when team cohesion was manipulated through 
vignettes of sports teams, a greater relationship between cohesion and performance was 
present. With greater cohesion in a sport team there was a greater perception that 
athletes would train in the off-season. Unlike the results of Wolfe and Box (1988), 
these results suggest that the relationship between performance and cohesion may exist 
due to increased efforts by members of a cohesive team. The difference between these
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results may be that team cohesion motivates members to exert greater effort, but overall 
the team is more efficient and expends less effort than less cohesive teams.
Additionally, each of these studies used different types of teams (i.e., athletic versus 
classroom teams), which may suggest that cohesion leads to different effort 
expenditures depending on the team type.
Based on the findings of each of these studies it is apparent that team cohesion is 
related to performance and this relationship is enhanced by interaction that produces 
more task efficiency. However, this research does not discuss all of the independent 
contributions that social and task cohesion may make in producing higher team 
performance. The following research has separately investigated the independent 
contributions of each of the components of team cohesion in performance. Hypotheses 
were made based on this research.
Empirical Research on Task Cohesion
Task cohesion is a component that has been suggested to produce more positive 
outcomes in group functioning, reducing the symptoms of groupthink (Janis, 1972). 
Hardy, Eys, and Carron (2005) suggested potential disadvantages of task cohesion by 
student athletes. At the group level, task cohesion may result in reduced social relations 
and communication problems among members. At the individual level, high task 
cohesion leads to negative affect, decreased member contributions, perceived pressures, 
and incompatible attitudes. Less competitive athletes stated that high task cohesion
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detracted from social aspects of sports, thus leading to an overemphasis on 
performance. Teams that have less of a focus on performance outcomes may not 
require high degrees of task cohesion, indicating that this type of cohesion is mainly 
important for team performance situations.
Several studies support the importance of task cohesion in situations where 
performance is emphasized. These studies found task cohesion to produce greater team 
performance outcomes. For instance, Zaccaro (1991) found task cohesion to produce 
higher group performance at the individual and group levels at a university. In Bemthal 
and Inkso (1993), task cohesion was manipulated in groups and found to produce higher 
levels of task focus (i.e., taking the task seriously, motivation to work on the task, and 
the importance of high quality decisions and discussions). In a meta-analysis conducted 
by Mullen and others (1994), task cohesion was also found to increase the quality of 
decisions made within a group. Mullen and Cooper (1994) also found a link between 
task cohesion and performance in their meta-analysis. Further, they found group type to 
moderate this relationship, with task cohesion producing less of a performance effect in 
artificial groups. These results illustrate that task cohesion is predictive of performance 
for the team or for the individual only when performance is a critical outcome.
Besides performance outcomes, task cohesion is also found to enhance group 
functioning. In a field experiment using swimming teams, Everett, Smith, and Williams
(1992) found task cohesion negatively related to social loafing in females. Social 
loafing was measured as the difference between an individual’s lap time and the 
individual’s time on a lap relay. Athletes who had shorter lap times for their individual
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races were engaged in social loafing during the relay race. Females who reported high 
task cohesion did not exhibit a difference in times for these races. This finding was not 
supported for males, indicating that the degree of reported task cohesiveness was not a 
factor that influenced males to perform at the highest level in their teams. It seems that 
females had to feel a sense of commitment to the task and to their teammates to perform 
at their optimal level. There were no relationships found for social cohesion in this 
study, suggesting that social loafing is influenced by the degree of task cohesion in an 
athletic team.
The next paragraphs present other group processes that task cohesion affects. 
Task cohesion was lower for basketball teams with an unclear understanding of 
individual responsibilities (i.e., role ambiguity) (Eyes & Carron, 2001). Also, Zaccaro 
(1991) found groups with task cohesion to have less absenteeism, more role certainty, 
and fewer performance demerits than cadets and their groups. With an unclear sense of 
what to do in completing specific task objectives, team members may not divide the 
work appropriately, and this may lower task cohesion. This confusion of roles could 
also stem from less task cohesion within the team. Members without the same 
commitment may “play dumb” on purpose and choose roles that are not assigned to 
them. Also, these members who do not feel a sense of commitment to their team or to 
the task may not contribute positive efforts, permitting absenteeism and performance 
demerits. Low task cohesion was also found to reduce the ability of team members to 
share the work in both academic (Forrester & Tashchian, 2004) and applied (Carless &
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DePaola, 2000) settings. Task cohesion therefore seems to facilitate effective task 
completion processes.
Zaccaro, Gualtieri, and Minionis (1995) found task cohesion to produce better 
planning under high stress situations. In this same study, highly task-cohesive teams 
also produced more efficient communication and coordination during performance of a 
decision-making task. Healthier conflict styles may also be an outcome of task 
cohesion within the team. Sullivan and Feltz (2001) found that lower levels of personal 
criticism and topic shifting lead to greater task cohesion. This suggests that members 
who are not critical of one another and who do not avoid each other in dealing with 
conflict may be better committed to the task. Together the findings indicate that task 
cohesion results in more effective processes, which may increase each member’s focus 
in task completion.
As discussed previously, Marberry (2006) found a relationship between task 
cohesion and shared task mental models of classroom teams. While the accuracy of 
task mental models was not examined in that study, it is hypothesized that a team’s 
accuracy on the task would be enhanced by task cohesion. If team members are truly 
dedicated to the task, all members may develop accurate task mental models because of 
sharing and a greater role differentiation by all members with regard to the task.
As the previous research discussed above suggests, task cohesion produces 
commitment to the team task, which in turn leads to better performance by the team. 
This relationship between task cohesion and performance will be mediated by mental 
model sharedness and accuracy. Task cohesion is predicted to lead to greater similarity
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and accurate knowledge structures, and this accuracy and similarity will produce higher 
team performance.
H5a. Task cohesion will positively relate to shared task mental models.
H5b. Task cohesion will positively relate to the accuracy of task mental 
models.
H5c. Task cohesion will positively relate to team performance.
H5d. Shared task mental models will mediate the relationship between task 
cohesion and team performance.
H5e. Task mental model accuracy will mediate the relationship between task 
cohesion and team performance.
Each individual may also come to know more about the task because of the 
cohesiveness he or she has with other members. This task cohesiveness will lead to 
greater task mental model accuracy. Individuals reporting stronger task-cohesive 
attitudes may feel greater involvement and commitment within the class. This may 
result in greater effort by the individual and directly produce greater task mental model 
accuracy and higher performance outcomes. It is predicted that task mental model 
accuracy will further mediate the relationship between task-cohesive attitudes and task 
performance. These conclusions produced the following hypotheses:
H6a. At the individual level task cohesion will positively relate to accurate task 
mental models.
H6b. At the individual level task cohesion will positively relate to performance.
H6c. At the individual level task mental model accuracy will mediate the
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relationship between task cohesion and performance.
Empirical Research on Social Cohesion
Research findings for social cohesion have been mixed. Originally the 
interpersonal attraction component of social cohesion was suggested by Janis (1972) to 
adversely affect group decision making. This negative effect is suggested because 
socially cohesive members may feel a need to maintain social relationships with one 
another by avoiding conflict. They also may feel a sense of trust in other members’ 
abilities where they would not question specific decisions. This was supported in 
Bemthal and Insko (1993) when groups that were manipulated to have high social 
cohesion experienced greater groupthink symptoms (i.e., social confidence). Further, 
Mullen and others (1994) found in a meta-analysis that social cohesion or interpersonal 
attraction impaired the quality of group decision making. A qualitative study conducted 
by Hardy and colleagues (2005) reported that high social cohesion produced time- 
wasting, goal-related problems and communication problems at the group level. High 
social cohesion was also reported to produce reduced task commitment, social isolation, 
and social attachment problems at the individual level. In Hardy and colleagues (2005), 
athletes further suggested that social cohesion is only disadvantageous when it 
dominates the team’s focus because it reduces the skills of the team (i.e., loss of task 
focus). This suggests that social cohesion may only affect a team negatively when it is 
the sole purpose of the team (i.e., to interact socially).
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Besides these negative effects, social cohesion can also produce positive effects 
in team functioning. Forrester and Tashchian (2004) found that socially cohesive 
student work teams were more likely to share the workload in task completion.
Athletes also reported giving greater effort in teams with stronger norms for social 
interactions and higher social cohesion (Patterson, Carron, & Loughead, 2005). Based 
on these findings it seems that socially cohesive teams may genuinely care about the 
workload of fellow teammates, not wanting to overburden a single member.
Social cohesion has also been directly correlated to performance at the 
individual and group levels for cadet corps at a university (Zaccaro, 1991). A study 
conducted by Sargent and Sue-Chan (2001) found that socially cohesive classroom 
groups worked more interdependently on projects, producing greater outcome efficacy 
(i.e., belief of a high course grade) and group potency (i.e., belief of group 
effectiveness). Task cohesion developed in groups that were socially cohesive, based on 
the relationship between social cohesion and task interdependence in this study. 
Together these results indicate that social cohesion can have a positive effect on 
functioning and outcomes at the individual and group levels.
As discussed previously, Ensley and Pearce (2001) found social cohesion to 
suppress affective conflict of top management teams. Sullivan and Feltz (2001) also 
studied the predictive nature of conflict styles in the social cohesion of hockey teams. 
They found that topic shifting and integrative tactics predicted social cohesion. Topic 
shifting was negatively related to social cohesion, while integrative tactics were 
positively related to the social cohesion of teams. These findings indicate that socially
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cohesive teams may have more healthy ways of handling conflict (i.e., compromising 
versus avoiding an argument). Socially cohesive teams take a more communicative 
route to solving conflicts, and this may lead to a greater knowledge of other team 
members and team processes.
Ensley and Pearce (2001) also attempted to link social cohesion directly to 
shared task mental models; however, no relationship was supported. Shared team 
mental models were not assessed in Ensley and Pearce (2001), but they were examined 
in Marberry (2006). In the latter study a relationship was found between social 
cohesion and shared team mental models for classroom teams. Accuracy was not 
assessed in this study, but based upon the research described above there may be a 
relationship between social cohesion and team mental model accuracy at the individual 
and group levels.
The findings for the positive effects of social cohesion suggest that positive team 
processes components are being produced in teams with high social cohesion. Team 
members of previous studies were less prone to conflict and more willing to 
individually contribute to the team. If all members report a high level of social 
cohesion within the team, they may have a stronger desire to develop and maintain 
relationships with each other. Through this effort, each individual member may come 
to understand specific team processes (i.e., mental model accuracy). Also, direct links 
have been made between social cohesion and team performance despite previous 
implications regarding the negative effects of social cohesion. These findings suggest 
that team members may be more likely to form a shared and accurate mental model
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about team processes, and this leads to higher team performance. It is also predicted 
that individual knowledge structures will be more accurate regarding team processes 
because of healthier team processes.
H7a. Social cohesion will positively relate to shared team mental models.
H7b. Social cohesion will positively relate to the accuracy of team mental 
models.
H7c. Social cohesion will positively relate to team performance.
H7d. Shared team mental models will mediate the relationship between social 
cohesion and team performance.
H7e. Team mental model accuracy will mediate the relationship between social 
cohesion and team performance.
H8. At the individual level, social cohesion will positively relate to accurate 
team mental models.
While the team process variables of social and task cohesion are both 
hypothesized to relate to team and task mental models at the individual and team levels, 
there might be individual difference variables that produce optimal team processes and 
performance. Much of the research on personality has found direct relationships 
between personality traits and performance (i.e., team and individual). There are also 
relationships between personality traits and team cohesion variables. The next section 
will present personality traits that are hypothesized to related to team cohesion, mental 
models, and performance at both team and individual levels.
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THE BIG FIVE PERSONALITY TRAITS
Most of the personality traits studied in research on individual and team 
performance are based on the lexical five-factor model (FFM) or the Big Five 
personality traits. The lexical five-factor model suggests that there are five major 
domains of personality: a.) Extraversion versus Introversion, b.) Agreeableness versus 
Antagonism, c.) Openness to Experience versus Closedness to Experience, d.) 
Neuroticism versus Emotional Stability, and e.) Conscientiousness (Widiger & Trull, 
1997). Each of these domains can be broken down into smaller facets to be measured 
when desired. One example from Costa and McCrae (1992) is the agreeableness 
domain, which consists of Trust versus Mistrust, Modesty versus Arrogance, Altruism 
versus Exploitation, Compliance versus Aggression, Tender-Mindedness versus Tough- 
Mindedness, and Straightforwardness versus Deception. Depending on the 
circumstances, stronger relationships may be illustrated between the smaller facets and 
behavioral criteria than the global factors as exhibited in Dudley, Orvis, Lebiecki, and 
Cortina (2006).
The lexical FFM was developed through systematic, objective, and 
comprehensive studies of language to identify the trait domains and facets found most 
useful and important in describing others (Widiger & Trull, 1997).
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A grouping of words was initially developed to find the emergence of five prominent 
domains. Several researchers have built and developed their own definitions for each of 
these five domains; however, the same general categories seem to emerge. These 
categories have been supported through a meta-analysis conducted by Salgado (2003). 
This study found that FFM-based inventories consist of higher criterion validity than do 
inventories not based on the FFM.
Costa (1996) provided descriptions for each of the Big Five that seem to be 
consistent with other researchers’ definitions (e.g., Barrick, Stewart, Neubert, & Mount, 
1998; Neuman et al., 1999). The trait of conscientiousness defines an individual as 
strong-willed, determined, reliable, competent, disciplined, organized, and responsible. 
Extraversion identifies a person as outgoing, sociable, bold, energetic, assertive, active, 
and adventurous. Agreeable individuals are defined as flexible, cooperative, selfless, 
sympathetic, helpful, courteous, modest, and compliant. People who are emotionally 
stable are not neurotic, can handle stress, are calm, and are not impulsive. Last, the trait 
of openness to experience defines an individual as aesthetic, imaginative, curious, 
sensitive, complex, and eccentric.
As discussed in Barrick and Mount (2005), the Big Five personality traits 
predict performance in a wide range of jobs, including those of executives as well as 
skilled and semi-skilled workers. The importance of personality traits stems from a 
desire to discover person-job fit or, taken a step further, person-team fit. This captures 
the idea that specific traits help individuals to adapt and succeed within specific 
environments (Barrick & Mount, 2005). A person in a sales position, for example, will
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be more likely to succeed if  he or she is not shy but rather extraverted, talkative, and 
likes people. Further, an individual’s specific personality traits will interact differently 
with other employee or teammate personality traits (Barrick & Mount, 2005). For 
instance, if  an individual completely disagrees with peers and superiors who are also 
highly disagreeable, performance outcomes may suffer.
The present study sought to examine four of the Big Five domains (i.e., 
Conscientiousness, Extraversion, Agreeableness, and Neuroticism) in relation to team 
cohesion, mental model development, and performance. Openness to experience was 
not included in this analysis because it did not seem to be theoretically related to the 
variables being examined. Marberry (2006) did not find any relationships between this 
personality trait and cohesion or shared task and team mental models. Each of the other 
four traits will be examined at the team and individual level. The next section will 
discuss previous theories and research into personality at the individual level that 
formulated the predictions of this study. Following that section, personality research at 
the team level will be reviewed and hypotheses presented.
Individual-level Personality
This next section will discuss the empirical research that has examined the traits 
of conscientiousness, extraversion, agreeableness, and emotional stability. Research 
will be reviewed for each trait to produce specific hypotheses made for the present 
study. Specifically, research will support hypotheses made between each trait and
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cohesion, mental model accuracy, and individual performance. Following the 
presentation of each trait, mediations and interactions are hypothesized for the 
individual level.
Conscientiousness
Conscientiousness has been related to performance in several job domains. In a 
meta-analysis conducted by Barrick and Mount (1991) conscientiousness was correlated 
to the criteria of job proficiency (i.e., performance ratings), training proficiency (i.e., 
work sample data, time to complete training, and performance ratings), and personnel 
data (i.e., salary, turnover, status change, tenure). The job performance criteria were 
measured in the occupational groups of police officers, managers, sales people, 
professionals, and skilled/semi-skilled employees. Conscientiousness was related to all 
of the job performance criteria across all of the occupational groups. This finding was 
further supported in a meta-analysis conducted by Salgado (1997), where 
conscientiousness exhibited validity for all job performance criteria (i.e., rating, 
training, personnel) in all five occupations examined. The meta-analyses conducted by 
Hurtz and Donovan (2000) and by Barrick, Mount, and Judge (2001) support the same 
findings for the relationship between conscientiousness and performance across several 
job domains (e.g., sales, customer service, police, managers, skilled and semi-skilled). 
Hurtz and Donovan (2000) found specific relationships between conscientiousness and 
the criteria of task performance, job dedication, and interpersonal facilitation. Barrick
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and others (2001) discovered strong relationships between conscientiousness, training, 
performance, and teamwork. Together these findings suggest a link among several 
individual performance criteria and conscientiousness across several job domains.
The relationship between individual conscientiousness and performance has also 
been empirically researched. In a study conducted by Neuman and Wright (1999), 
performance criterion (e.g., overall team performance, problem solving, work 
procedures, and planning) was examined at the individual level. Conscientiousness was 
found to predict peer ratings of a member’s performance, suggesting that peers perceive 
conscientious individuals more positively based on their work ethics.
Conscientious individuals are also perceived more positively in other countries. 
A study conducted by Dalton and Wilson (2000) assessed male Arab expatriate 
operation and project managers. Their personalities were correlated with supervisor 
ratings of the manager’s effectiveness, assignment completion, and achievement of 
company goals. Skyrme, Wilkinson, Abraham, and Morrison (2005) found 
conscientious individuals were also rated higher on participation and persuading within 
a training course for an outbound call center position. Conscientious individuals may 
be rated more positively because they work hard to excel in any environment.
In other analyses of the relationship between conscientiousness and job 
performance, a significant positive relationship was found between overall performance 
and conscientiousness. Skyrme and colleagues (2005) found conscientious individuals 
were more productive at an outbound call center where productivity was based on the 
number of calls made along with the number of callers who agreed to participate. This
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finding provides more objective proof to the effort that conscientious individuals put 
forth on the job. These individuals were able to work at a higher level because of their 
motivation and persistence.
One potential reason for the relationship between conscientiousness and 
performance is the task focus that individuals have. In Barrick, Mount, and Strauss
(1993), conscientious sales representatives were found to set higher goals for 
themselves. These higher goals provided the individuals with something to strive for 
and to achieve, possibly by focusing on specific task components of their job. To 
further support this task focus, Stewart, Fulmer, and Barrick (2005) found that 
conscientiousness was related to the task role of an individual team member. 
Conscientious individuals may take on these task roles because of their higher 
motivation to perform. In a meta-analysis by Judge and lilies (2002), conscientious 
individuals set goals, have a high expectancy for completing these goals, and believe 
that they will perform well. This motivation to perform at a high level is probably due 
to the relationship between conscientiousness and accomplishment striving, which was 
shown in Barrick, Stewart, and Piotrowski (2002). Accomplishment striving coupled 
with a need for competitive excellence (i.e., status striving) mediated the relationship 
between conscientiousness and job performance (i.e., generating sales, quality of work, 
accuracy, length of telephone calls, availability to take calls, customer satisfaction, 
retaining customers, and following procedures) as rated by supervisors. As a result, if 
conscientiousness leads to accomplishment striving and status striving, performance 
will be enhanced because of the need to succeed and surpass mediocre standards.
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Together, these results suggest that the task focus of a conscientious individual will 
produce greater commitment and motivation to accomplish a task. This suggests that 
these individuals may report stronger task cohesion.
Conscientiousness has been related to self-efficacy, receptivity to feedback, and 
learning goal orientation. Judge and lilies (2002) found that conscientious individuals 
believe in their performance (i.e., self-efficacy) and may be more open to feedback. 
Conscientious individuals feel less threatened by feedback because they know they have 
the ability to do a good job. Therefore, feedback given to conscientious individuals is 
taken more positively, which was shown in Van Den Berg and Feij (2003). This also 
leads to increased job performance on the part o f conscientious individuals because they 
are more likely to use this feedback to improve future performance. Klein and Lee 
(2006) found that learning goal orientation was positively related to individual 
conscientiousness in a classroom setting. This indicates that conscientious individuals 
are more open because of a need to grow and to improve on current capabilities. 
Together these findings show that the self-efficacy of conscientious individuals 
produces a greater likelihood of obtaining new information. This may increase the 
accuracy of conscientious individuals because they are open to perspectives contrary to 
their own.
Conscientious individuals also seem to exhibit fewer counterproductive 
behaviors. Salgado (2002) found that conscientiousness was related to a lack of deviant 
behaviors and a lack of turnover. Conscientious persons feel a sense of commitment or 
duty to a specific organization and therefore find it harder to leave or to retaliate against
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it. It also seems that conscientious individuals have greater self-control than non- 
conscientious individuals. This may have to do with the fact that conscientious 
individuals feel accountable for their actions. In Roch, Ayman, Newhouse, and Harris 
(2005), ratings given to instructors were not affected when conscientious individuals 
were identified. This suggests that regardless of the situation, conscientious individuals 
try to be thoughtful and careful in providing ratings. Further, Roch and others (2005) 
found that conscientious individuals felt accountable in providing instructor ratings. 
Together this provides evidence for the diligence and responsibility that conscientious 
individuals exhibit through various actions (i.e., restraint of counterproductive 
behaviors, honesty to others). It is likely that this same diligence carries over to task 
performance and commitment.
This greater degree of responsibility felt by conscientious individuals may 
influence their hard-working, task-oriented diligence. As suggested by the previous 
research, conscientious individuals have a need to succeed and react with a greater 
commitment to the task in a team situation. It is hypothesized that conscientious 
individuals will report higher task cohesion attitudes. Also, by seeking feedback and 
trying to improve in a classroom setting, conscientious individuals develop a more 
accurate perception of what outputs are desired or required by the professor in task 
completion. These findings suggest that conscientiousness relates to task mental model 
accuracy. This greater accuracy in task assignments also provides for higher individual 
ratings for conscientious individuals in the classroom. The research presented above 
shows that conscientiousness has been directly linked to individual performance in
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several domains (e.g., work settings, classroom). These findings suggest that 
conscientiousness would lead to greater task cohesion, task mental model accuracy, and 
individual performance.
H9a. Individual conscientiousness will positively relate to task cohesion.
H9b. Individual conscientiousness will positively relate to task mental model 
accuracy.
H9c. Individual conscientiousness will positively relate to individual classroom 
performance.
Extraversion
Performance that is rooted in social situations increases when an individual is 
extraverted. Barrick and Mount (1991) found that across all of the occupational groups 
examined in their meta-analysis (i.e., police officers, managers, sales personnel, 
professionals, and skilled/semi-skilled employees), extraversion was highly correlated 
with training proficiency. Most of the training programs used in previous studies 
required a high degree of interaction and energy during learning. This indicates why 
extraverts were successful in these programs. Extraversion was further related to the 
job performance criteria in sales and manager occupations. These findings suggest that 
when there is a social component necessary for task completion, extraverts are better 
suited to perform the job. Salgado (1997) also supported these findings in his meta­
analysis. Extraversion was related to managerial and police officer occupations. Both
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of these job domains have interpersonal components as required job skills. Hurtz and 
Donovan (2000) and Barrick and others (2001) discovered similar findings in their 
meta-analyses. Extraversion was related to training proficiency in both of these meta­
analyses. The trait of extraversion was once again found to influence sales and 
managerial positions in Hurtz and Donovan (2000). Managerial and police officer 
performance was also higher among extraverted individuals (Barrick et al., 2001). This 
study also found a relationship between extraversion and teamwork. Together these 
meta-analyses suggest that extraversion emerges in jobs with more social requirements. 
People in these positions (e.g., sales, police, manager) have to like interacting with 
people and potentially know how to manipulate others in their favor in order to perform 
their jobs effectively.
Extraverts seem to enjoy jobs with more social components in performance 
because they do not require a high degree of a task focus or effort. Based on the 
findings of Stewart (1996) and Barrick and others (2002), extraverts only work hard 
when their performance is explicitly rewarded or when striving for status is a 
component of the job. Also, extraverts know that they can perform at a high level (i.e., 
high self-efficacy) (Van Den Berg & Feij, 2003); however they feel that they can 
succeed at a task only if they work hard (Judge & lilies, 2002). It is possible that 
extraverts prefer more social interactions because these are less difficult for them than 
having to focus on task performance. To support this assertion, Stewart and colleagues 
(2005) found that individual extraversion was negatively related to taking on a task role 
within a team. Also, extraverts are less likely to leave certain situations (i.e., turnover)
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(Salgado, 2002). The findings that extraverts are less prone to turnover may be due to 
the social relationships they develop. These relationships provide extraverts with a 
sense of dedication to an organization. This gives evidence that extraverts believe more 
in networking to get ahead than in working hard to succeed. Extraverted individuals 
know how to work with people in a social environment better than introverted 
individuals because of the extraverts’ experiences in and attraction to social situations.
Barry and Stewart (1997) found extraverts more persuasive in an interactive 
context. Others perceived extraverted group members as more influential on the 
group’s outcomes through socioemotional and task-related inputs. This persuasive 
nature may be due to the dimension of extraversion termed potency. In Warr, Bartram, 
and Martin (2005), potency was related to the volume of sales in a car dealership. 
Extraversion was also related to class participation, voice skills, persuading, and 
personality in a job training setting (Skyrme et al., 2005). Incumbents who were more 
extraverted were also able to perform better on the job by convincing callers to sign up 
for a study. Based on these findings, extraverts are more willing to speak their mind 
and convince others of their ideas. It also seems that extraverts are perceived as having 
more personality because they are able to vocalize their thoughts in a clear manner. As 
discussed previously, this may be due to their experience and to their positive feelings 
toward social situations.
Because of their social nature, extraverts have a more positive attitude toward 
teamwork situations and tend to develop more social relationships with other 
teammates. They are also more interactive in these situations, especially in a classroom
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situation where they can voice their opinions. This leads to the hypothesis that 
extraversion relates to social cohesive attitudes in a team setting. Also, extraverts are 
willing to discuss thoughts and ideas with others, which leads to more feedback 
regarding the accuracy of the ideas. This information exchange, supported by the 
research presented above, led to the hypothesis that extraverts develop more accurate 
team mental models. This exchange could clarify social expectations in a classroom 
setting and lead to better performance outcomes for these individuals. Extraverts also 
may be perceived more positively because of these social efforts displayed in the 
classroom. This, along with the previous findings showing a relationship between 
extraversion and performance in social situations, led to the hypothesis that extraversion 
relates to individual performance.
HlOa. Individual extraversion will positively relate to social cohesion.
HI Ob. Individual extraversion will positively relate to team mental model 
accuracy.
HlOc. Individual extraversion will positively relate to individual classroom 
performance.
Agreeableness
Specific performance domains have been related to the trait of agreeableness. 
Also, agreeableness is more predictive in certain job areas. Salgado (1997) found 
agreeableness to predict training criterion, and agreeable individuals performed better
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during training. These individuals were able to agree with what was being taught 
instead of trying to debate or argue about certain issues. Agreeableness was better for 
performance in professional, skilled labor, and managerial occupations. These jobs may 
require an individual who is more flexible and adaptable to other individuals on the job. 
The meta-analysis by Hurtz and Donovan (2000) also supports these findings. 
Agreeableness was related to training proficiency and interpersonal facilitation above 
and beyond other personality traits examined. Customer service positions were 
predicted by agreeableness, which is a job that requires a high degree of social 
intelligence. In final support of the social abilities that are more prevalent in agreeable 
individuals, Barrick and others (2001) found agreeableness was predictive of teamwork 
but not work performance. Together these findings suggest that agreeableness produces 
positive social outcomes but not necessarily individual performance outcomes.
Agreeableness was found to significantly correlate with job performance for 
male expatriate operation and project managers in the Middle East (Dalton & Wilson, 
2000). In another country, agreeable individuals may achieve greater success by 
agreeing with previously established policies and customs that have been previously 
established in the organization or by getting along better with other employees overseas. 
Agreeableness has also been found to predict peer ratings of individual team member 
performance (Neuman & Wright, 1999). Peers may rate agreeable members higher 
because they are less argumentative than members low in agreeableness. This may also 
be true for supervisors, as Witt, Burke, Barrick, and Mount (2002), for instance, found 
that performance ratings given by supervisors were higher when an incumbent was
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agreeable than when he or she was not agreeable. Even when incumbents were highly 
conscientious they still received lower scores if they were low in agreeableness. The 
authors suggest that this trait is especially important in jobs that require a high degree of 
cooperation and collaboration. This is not surprising, as agreeableness was directly 
related to communion striving of telemarketers in Barrick and colleagues (2002). It is 
possible that people like other people who are agreeable because they are easier to get 
along with in interactive situations. This would also translate to a classroom situation, 
where professors rate agreeable individuals as producing higher performance outcomes.
While agreeable people may get along well with others, it is not because they do 
not express their thoughts and ideas. In Skyrme and others (2005), agreeable 
individuals being trained at an outbound call center participated more in class and 
showed more advanced strategies. Agreeable people may be more open to others’ 
thoughts and ideas, but this does not mean that they do not contribute or add to these 
ideas. However, a more agreeable nature does not always lead to ideal performance, as 
some jobs require more manipulation or persuasion than agreeable individuals are likely 
to use. The sales performance of agreeable representatives was lower than non- 
agreeable representatives in door-to-door book sales and car sales (Warr et al., 2005).
Agreeable individuals also seem to be more attracted to social situations. 
Graziano, Hair, and Finch (1997) found low-agreeable individuals to expect all 
interaction experiences within a group to be less enjoyable than more agreeable 
individuals. These results suggest that within people-oriented settings, agreeable 
individuals may be more satisfied than less agreeable individuals. Agreeable
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individuals also actively take on more social roles within a team (Stewart et al., 2005), 
suggesting that they enjoy social situations better than people low in agreeableness.
Agreeableness leads to fewer counterproductive behaviors because agreeable 
individuals are more social. In a meta-analysis conducted by Salgado (2002), 
agreeableness was related to turnover criterion and deviant behavior. Agreeable 
individuals were more willing to stay in certain positions for a longer period o f time, 
perhaps because individuals with this trait are able to make the best of bad situations. 
Potentially, non-agreeable individuals are more outright defiant when they do not agree 
with specific policies or procedures and are more likely to leave and retaliate over 
issues.
Together these findings suggest that individuals high in agreeableness hold a 
more positive view of social situations. They enjoy these situations more and therefore 
want to keep the peace. Agreeable individuals may rate teamwork situations with 
higher social cohesion. In a classroom setting, these students may also participate more 
and be less apt to disagree or question what the professor is teaching. The agreeable 
individual will probably take on the social mentality that is desired by the professor 
within the classroom. It is hypothesized that this leads agreeable individuals to develop 
more accurate team mental models. In turn this leads to a more positive perception of 
these individuals’ classroom conduct on the part of the professor. It is predicted that 
because of this, agreeableness will lead to higher performance outcomes in an 
interactive classroom situation. The agreeable individual will converge with the desires 
of the professor to produce the desired type of individual performance within the team.
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HI la. Individual agreeableness will positively relate to social cohesion.
HI lb. Individual agreeableness will positively relate to team mental model 
accuracy.
H I lc. Individual agreeableness will positively relate to individual classroom 
performance.
Emotional Stability
Emotional stability predicts performance across several criterions in certain job 
domains. Salgado (1997) found emotional stability was a valid predictor of job ratings, 
training, and personnel proficiencies. Emotional stability predicted the performance 
criterion in areas such as professional, law enforcement, skilled labor, and managerial. 
Hurtz and Donovan (2000) and Barrick and others (2001) found similar results for 
emotional stability. Barrick and others (2001) found emotional stability to predict work 
performance across job criterion. However, emotional stability was only related to 
performance in the specific jobs of police officers and skilled or semi-skilled 
professions. Also supporting more social abilities of emotionally stable individuals, this 
trait was predictive of teamwork (Barrick et al., 2001). In Hurtz and Donovan (2000), 
emotional stability was important for managerial, customer service, and sales positions. 
Several job criteria (e.g., job performance, task performance, job dedication) were also 
related to emotional stability, but emotional stability was most prominently related to
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interpersonal facilitation. Based on these findings it seems that emotional stability 
produces not only social skills but also the ability of an individual to be task-focused.
The task focus of emotionally stable individuals is also supported in other 
empirical research. Specifically, emotionally stable individuals have been found to be 
more productive. In Skyrme and colleagues (2005), emotionally stable individuals were 
able to obtain more “accepts” from participants called for a study. They also displayed 
better class participation, better persuading skills, and better personality during training. 
These findings may suggest more social abilities. A relationship was found in Stewart 
and others (2005) between individual emotional stability and accepting a task role in a 
team setting. Emotionally stable members can handle several tasks at once, whereas 
individuals low in emotional stability become overwhelmed under these conditions. 
Therefore, emotionally stable members are more equipped to handle a task-oriented role 
in a team setting.
Dealing with the ability to handle stress, a study by Van Den Berg and Feij 
(2003) discovered that work stress mediated the relationship between low emotional 
stability and job satisfaction. Under times of high stress, low emotionally stable 
individuals are less comfortable than emotionally stable individuals. This lack of 
comfort with high-stress situations may also lead to lower performance by low 
emotionally stable individuals. Salgado (1998) also found that in high-stress positions 
(e.g., army), emotionally stable individuals were able to maintain higher job 
performance than individuals low in emotional stability. Recent research suggests that 
low emotional stability does not always produce negative performance outcomes; in
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some cases, placed in busy work contexts, individuals with low emotional stability 
responded with increased effort and performance (Smillie, Yeo, Fumham, & Jackson, 
2006). It does, however, seem that most research finds low emotional stability to 
impair academic performance, as two longitudinal samples suggest (Chamorro- 
Premuzic & Fumham, 2003).
Emotionally stable individuals exhibit fewer counterproductive behaviors.
These individuals do not feel a need to leave organizations as readily as low 
emotionally stable individuals (Salgado, 2002). This may be due to the fact that 
emotionally stable people are less worrisome about the future and feel secure within an 
organization. As suggested earlier, emotionally stable individuals may be able to 
handle times of high stress or uncertainty within an organization better than neurotic 
individuals. If an organization experiences uncertain conditions, emotionally stable 
people are less likely to leave, become unsatisfied, or perform at a lower level. They 
also have better social relationships within organizations because of their social skills 
and a greater bond to other employees.
Together these findings suggest that emotional stability at the individual level 
relates to both social and task components in job performance in work settings.
Socially, an emotionally stable individual may develop more positive attitudes and 
greater team knowledge by being able to help teammates in the classroom. Since these 
individuals are able to handle stress, they may be able to enjoy the social aspects of the 
classroom by developing relationships with peers. Emotionally stable individuals are 
more flexible in their roles within teams and can take up slack for other members.
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Individuals who provide help to others in the classroom and learn from such social 
experiences are more likely to develop team mental model accuracy.
Positive attitudes toward interactive situations lead to the hypothesis that 
emotional stability produces individual social cohesion. Also, based on the knowledge 
gained from seeking these interactions, emotional stability produces greater team 
mental model accuracy. Since emotional stability is critical in high stress situations, no 
relationships were hypothesized between emotional stability and performance based on 
the study context.
HI 2a. Individual emotional stability will positively relate to social cohesion.
HI 2b. Individual emotional stability will positively relate to team mental model 
accuracy.
In a work setting it seems that emotionally stable individuals are viewed more 
positively by peers and supervisors. However, this finding may be influenced by the 
context, as other studies have provided mixed results for the emotional stability- 
performance relationship. However, longitudinal university samples suggest 
emotionally stability increases academic performance. Emotionally stable individuals 
are able to handle stress better and are more productive in work environments. An 
emotionally stable individual in the classroom may develop a more positive attitude 
toward the task and become more committed to it because of his or her task orientation. 
Peers and professors may also help individuals and give them more knowledge about 
the task when they are emotionally stabile. This also leads to greater individual 
performance, as an emotionally stable individual is able to clarify task expectations and
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will not waste time worrying about the task. Therefore, it is predicted that emotional 
stability will lead to task cohesive attitudes, accurate task mental models, and higher 
individual performance.
HI 3a. Individual emotional stability will positively relate to task cohesion.
HI 3b. Individual emotional stability will positively relate to task mental model 
accuracy.
HI 3c. Individual emotional stability will positively relate to individual 
classroom performance.
Individual Trait Mediation and Interaction Hypotheses
The direct relationships between each of the traits and individual performance 
outcomes will be mediated by cohesion attitudes and mental model accuracy. 
Specifically for the task model, an individual’s conscientiousness and emotional 
stability will be mediated by task cohesion attitudes and task mental model accuracy in 
predicting individual performance. It is thought that each of these traits will separately 
influence the development of task cohesion attitudes, which will also increase task 
mental model accuracy within the individual producing higher individual performance. 
For the team model the traits of extraversion, agreeableness, and emotional stability will 
be mediated by social cohesion attitudes and team mental model accuracy in predicting 
individual performance. An individual’s extraversion, agreeableness, and emotional
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stability will increase his or her social cohesion attitudes and team mental model 
accuracy and together these will lead to higher individual performance.
HI4a. Social cohesion and accurate team mental models will mediate the 
relationship between individual extraversion and performance.
HI 4b. Social cohesion and accurate team mental models will mediate the 
relationship between individual agreeableness and performance.
HI 4c. Social cohesion and accurate team mental models will mediate the
relationship between individual emotional stability and performance.
HI 5a. Task cohesion and accurate task mental models will mediate the
relationship between individual conscientiousness and performance.
HI 5b. Task cohesion and accurate task mental models will mediate the
relationship between individual emotional stability and performance.
Interactions are also predicted at the individual level for both the task and team 
model. As discussed in Witt et al. (2002), limited research has examined the interaction 
of personality traits in predicting performance. People are made up of more than just 
one personality trait, and therefore it is important to investigate the way specific traits 
within an individual work together to predict specific behavior. Since there is a lack of 
research on personality interactions, hypotheses of interactions were based on previous 
findings for the direct effects of traits on performance behavior.
For the task model, it is predicted that conscientiousness and emotional stability 
will interact to produce greater task-cohesive attitudes, task mental model accuracy, and 
individual performance. Individuals with high levels of both conscientiousness and
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emotional stability will feel more dedicated and concerned about classroom tasks and 
therefore will exert greater effort with greater diligence in producing final task 
outcomes. For the team model, extraversion and agreeableness, extraversion and 
emotional stability, and agreeableness and emotionally stability will interact to produce 
greater social cohesion attitudes, team mental model accuracy, and individual 
performance. The trait combinations of extraverted and agreeable, extraverted and 
emotionally stable, and agreeable and emotionally stable will better equip individuals to 
communicate and coordinate in a classroom or team setting because of their social 
skills. Introverted, disagreeable, and neurotic members may be more difficult to get 
along with because of more insubordinate or paranoid behaviors that disrupt or damage 
communication and coordination in the classroom.
HI 6. The relationship between individual conscientiousness and task cohesion, 
accurate task mental models, and performance will be stronger among 
individuals high in emotional stability than among individuals low in 
emotional stability.
HI 7a. The relationship between individual extraversion and social cohesion, 
accurate team mental models, and performance will be stronger among 
individuals high in agreeableness than among individuals low in 
agreeableness.
HI 7b. The relationship between individual extraversion and social cohesion, 
accurate team mental models, and performance will be stronger among 
individuals high in emotional stability than among individuals low in
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emotional stability.
HI 7c. The relationship between individual agreeableness and social cohesion, 
accurate team mental models, and performance will be stronger among 
individuals high in emotional stability than among individuals low in 
emotional stability.
All of the hypotheses focused on the individual level are represented in Figures 
1 and 2. Two- and three-way interactions of these traits will be tested. The models 
depicted in the following figures will be tested for fit using structural equation 
modeling. The following section will present research and hypotheses for these 
personality traits at the team level.










Emotional Stability x 
Conscientiousness
Figure 1. Model of predicted relationships among personality, task cohesion, task 
mental model accuracy, and individual performance.
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Figure 2. Model of the predicted relationships among personality, social cohesion, 
team mental model accuracy, and individual performance.
Team-level Personality
What specific type of team composition would optimize performance has been 
debated in the literature for several years. Several individual difference variables (e.g., 
gender, age, ethnicity) can be examined when it comes to team composition, but the 
variable most critical to the hypotheses of this study is personality. Major theories have 
been proposed suggesting two composition types that may influence team performance. 
For instance, Muchinsky and Monahan (1987) present their model of person- 
environment fit, which introduces two theories for optimal fit. The supplementary
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model suggests that a homogeneous team will experience better team functioning and 
outcomes because of members’ similarities. The complementary model takes the 
opposite view, where team heterogeneity will produce better team outcomes because 
different individual attributes complement one another.
Some empirical research argues that these models are trait-dependent. Neuman 
and others (1999) found that a heterogeneous composition led to higher performance 
outcomes for the trait of emotional stability. However, team homogeneity was 
important for the trait of conscientiousness. Other research argues that the task is a 
critical factor in determining whether team homogeneity or heterogeneity increases 
performance. Bowers, Pharmer, and Salas (2000) found that homogeneous teams 
performed at a higher level when tasks were well-defined and required little data 
integration and simple responses. Heterogeneous teams, on the other hand, were able to 
perform at a higher level on more complex or creative tasks.
Besides task difficulty, measurement of team heterogeneity or homogeneity on a 
given trait may be dependent on the interaction of the team members. As discussed in 
Gully, Incalcaterra, Joshi, and Beaubien (2002), three types of interdependence exist: 
task, goal, and outcome. These three types of interdependence are highly related 
because teams working on an interdependent task (e.g., classroom projects) have 
interdependent goals (e.g., achieve a high project grade), and produce interdependent 
outcomes (e.g., final project grade). If team members have to work together closely for 
an extended period of time it is possible that trait similarity will be more critical. If they 
are more heterogeneous on certain traits, working this closely may produce conflicts
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because members may not understand one another or be unable to see each others’ 
points of view.
The present study argues that members need to be more homogeneous in order 
to get along and to coordinate with one another on classroom projects. Therefore, a 
more homogeneous team composition is emphasized for each of the traits presented 
below. To measure this team composition, a mean and variance aggregation method 
was used. If all members possess a specific trait they should have a higher mean 
aggregation score and a low variance aggregation score. If all members lack the trait 
they should score lower as a team for both mean and variance methods. Finally, if there 
is diversity of a certain trait within the team, the mean aggregation score will not be 
high or low but more of a middle score with a wide degree of variance. The next 
section will present specific hypotheses for each team trait and indicate whether a high 
or low score is hypothesized to lead to more optimal team outcomes for that trait.
Conscientiousness
At the team level, high conscientiousness has consistently been linked with team 
performance. Barrick and colleagues (1998) found that conscientious teams in various 
organizations performed better than non-conscientious teams as rated by their 
supervisors. In a replication of this study, Van Vianen and De Dreu (2001) found that a 
member low in conscientiousness produced lower performance in drilling and in student 
teams. This suggests that high conscientiousness among all team members may be
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important for performance. In Neuman et al. (1999), conscientious teams within several 
retail organizations had a higher team performance than teams that were not as 
conscientious. In Neuman and Wright (1999), supervisors provided ratings on the 
performance criterion of overall team performance (e.g., work completion and 
accuracy), problem solving, work procedures, conflict resolution, team communication, 
and planning. One supervisor was assigned to assess each team over the period of a 
year. Team conscientiousness predicted supervisory performance ratings, work 
accuracy, and work completed. The performance of conscientious teams was also 
increased when the task was highly competitive or when it required planning by team 
members (Neuman & Wright, 1999). This suggests that when a conscientious team is 
under pressure it can perform better and when a task requires collaboration it can unite 
together.
Conscientious teams also exhibit better team functioning. LePine, Hollenbeck, 
Ilgen, and Hedlund (1997) found negative team reactions when there was a member low 
in conscientiousness. Specifically, members provided low conscientious persons with 
no help on a computerized decision-making task even when non-conscientious members 
requested help. Also, less communication existed in teams with a member low in 
conscientiousness. It may be that having members low in conscientiousness increases 
the frustrations of highly conscientious individuals and reduces their own typical 
commitment to the task. Similarly, Porter, Hollenbeck, Ilgen, Ellis, West, and Moon 
(2003) found that more conscientious team members were helped when there was a 
legitimate need, whereas less conscientious members were not provided with help
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whether needed or not. It seems that conscientious members were more likely to be 
provided with help by their team members because the conscientious were more self- 
reliant (e.g., only asking for help when they actually needed it) than non-conscientious 
members. Also, conscientious members were more willing to help their teammates on 
the task regardless of whether the help was truly needed.
Positive team processes have been exhibited in purely conscientious teams. In 
Barrick et al. (1998), teams without a member low in conscientiousness displayed less 
conflict, more workload sharing, and greater communication. Student teams that 
exhibited homogeneity on conscientiousness had higher task cohesion (Van Vianen and 
De Dreu, 2001). When all team members are conscientious they are more dedicated to 
the task; they can unite in this accomplishment without the frustration of a non- 
conscientious member who does not care about the task. Conscientious student teams 
have also been found to develop shared task mental models (Marberry, 2006). This 
finding suggests that the increased communication and sharing within conscientious 
teams provides a similar vision about the task. These positive team processes may also 
lead to more accurate mental constructions of the task. If members communicate more 
and have greater task focus they would be able to develop more accurate frameworks of 
the task.
The empirical research presented above directly links team conscientiousness 
with task cohesion, shared task mental models, and team performance. This study seeks 
to replicate these findings and to extend them by adding the relationship of 
conscientiousness and task mental model accuracy. Therefore, based on these findings
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for team conscientiousness, it may be predicted that high mean team conscientiousness 
with low variance may lead to the development of task cohesion, shared task mental 
models, accurate task mental models, and high team performance.
HI 8a. Team conscientiousness will positively relate to task cohesion.
HI 8b. Team conscientiousness will positively relate to shared task mental 
models.
HI 8c. Team conscientiousness will positively relate to task mental model 
accuracy.
H18d. Team conscientiousness will positively relate to team performance.
Extraversion
Extraversion has been found to lead to higher team performance when 
interaction is an integral part of performance. Barry and Stewart (1997) found that the 
performance of classroom teams was rated higher on problem-solving tasks when team 
members were moderately extraverted. Supporting the findings o f Barry and Stewart
(1997), Mohammed and Angell (2003) found that oral presentation scores were rated 
higher for student teams with a high variability in the trait o f extraversion. Together 
these findings indicate that there is an optimal amount of extraversion that leads to 
greater performance in a classroom setting. It is possible that teams that were too 
extraverted became a nuisance during task performance (e.g., too loud, energetic,
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dominating) or became caught up in discussion with other extraverted members, thereby 
leading to decreased team performance.
However, teams with a high mean extraversion score have earned higher 
performance ratings in other studies. Van Vianen and De Dreu (2001) found that 
extraverted student teams received higher performance ratings for semester-long 
projects. Course projects required a high degree of interdependency for completion, 
which increased the degree of interaction among team members. Barrick and others 
(1998) also found performance to be affected by extraversion in less people-oriented 
positions (i.e., assembly-type jobs). Teams with even one introverted member exhibited 
decreased performance as rated by supervisors. These findings suggest something 
different from the previous discussion regarding team extraversion. It seems that task 
type may play a role in determining optimal extraversion levels for team performance. 
Problem-solving and oral presentation tasks both produced decreased performance with 
a high level of team extraversion. However, classroom projects and assembly tasks 
produced increased performance with a high level of team extraversion. Higher mean 
levels of extraversion may produce higher team performance within the present study 
since course projects were used to evaluate team performance.
Attraction to the team may be enhanced when all members are extraverted. De 
Jong, Bouhuys, and Bamhoom (1999) found that management teams were more 
attracted to their team situation when all other team members were highly extraverted. 
This attraction was related to the team’s effectiveness, which was rated by the team 
leader as the quantity and quality of the team output. If members are more socially
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attracted to their team it seems they will produce better outcomes. High extraversion 
within the team was also found to improve social interactions. For instance, Porter and 
colleagues (2003) found that team members were more likely to provide help on a 
computer simulation to a highly extraverted member when needed. Extraversion in the 
team allowed for good discrimination of when the need for help was legitimate among 
other team members. This suggests that extraverts have social skills that enable them to 
differentiate a true need for help within a team.
Team extraversion was directly linked to higher social cohesion through positive 
intra-group interactions (Barrick et al., 1998). This also led to increased team viability 
or team maintenance, suggesting that within a highly extraverted, socially cohesive 
team, members will work to stay together. The findings of a relationship between social 
cohesion and team extraversion is further supported by a study using student teams 
(Van Vianen & De Dreu, 2001). While Marberry (2006) was unable to replicate this 
relationship, it is still investigated and predicted within the present study.
Besides the relationship between extraversion and social cohesion, direct links 
have also been made between team extraversion and shared mental model development. 
For classroom teams, extraversion was negatively related to shared task mental model 
development in a post hoc examination (Marberry, 2006). The trait of extraversion 
detracted from the team’s ability to focus on the task. Members most likely became 
caught up in discussion and neglected certain task aspects. This suggests that high team 
extraversion may produce more similar knowledge structures of the team. However, 
because of this team focus these similar knowledge structures may not develop with
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regard to the task. Based on the findings above it is predicted that high team 
extraversion with low variance will be related to social cohesion and shared team 
mental models. It is further hypothesized that extraversion will lead to greater accuracy 
regarding team knowledge. If all team members are highly extraverted and work to stay 
together as the research suggests, they may communicate to a greater extent about the 
team. Team extraversion may therefore enhance the accuracy of team mental models. 
Also, as discussed previously, team performance may be higher within extraverted 
teams when interaction is critical for performance. Since interdependency is a part of 
the classroom teamwork, this hypothesis is also tested.
HI 9a. Team extraversion will positively relate to social cohesion within the 
team.
H19b. Team extraversion will positively relate to shared team mental models.
H19c. Team extraversion will positively relate to team mental model accuracy.
H19d. Team extraversion will positively relate to team performance.
Agreeableness
Agreeableness has been related to team performance in jobs that require a high 
degree of interaction with other individuals. As discussed previously, Neuman and 
Wright (1999) assessed team performance through supervisory ratings over a one-year 
period. This study found that agreeableness was related to overall performance ratings, 
including work accuracy and work completion of human resource teams. It is possible
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that these teams performed with greater accuracy and completion because they were 
able to get along better as a team. Graziano and others (1997) conducted another study 
that suggests more positive interactions of agreeable teams in producing higher 
performance outcomes. The agreeableness of groups was related to performance and 
partially mediated by competitiveness. Groups high in agreeableness were less 
competitive, and this led to higher performance on a tower-building task. Higher 
performance of agreeable teams has also been exhibited in Barrick et al. (1998). A 
team with one disagreeable member was found to have lower performance as rated by 
supervisors. Van Vianen and De Dreu (2001) added to these findings using drilling and 
student teams, finding that teams with high mean levels of agreeableness were rated 
higher by supervisors. Oral presentation scores were also higher for teams with lower 
variability on agreeableness (Mohammed & Angell, 2003). Together these findings of 
the agreeableness-team performance link suggest a social component to agreeableness 
in predicting team performance. Most of these studies elicited team performance 
through supervisor ratings of team behavior. Therefore, these ratings may include a 
degree of social functioning in performance outcomes.
Disagreeableness produces more negative team processes. In Barrick et al.
(1998), one disagreeable member produced greater team conflict, reduced social 
cohesion, less open communication, and less sharing of the workload. Different 
findings were supported in Van Vianen and De Dreu (2001), where teams with a high 
mean agreeableness developed task cohesion instead of social cohesion. Considering 
that agreeableness is typically viewed as a trait that affects more social process
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components, these findings were somewhat unexpected. However, for the teams used 
in Van Vianen and De Dreu (2001), agreeableness may have been less of a factor in 
who developed social relationships outside of the task context. It is possible that 
agreeableness can lead to more effective social processes within the task context and 
produce higher task cohesion.
While it seems that agreeableness may lead to more effective and efficient team 
processes, it may also have a negative impact on the outcomes of the team experience. 
Specifically, agreeableness has been found to reduce team learning within a game 
simulation (Ellis, Hollenbeck, Ilgen, Porter, West, & Moon, 2003). Agreeable teams 
had lower levels of knowledge and skill acquisition on the task. These findings suggest 
that while agreeable members may come to a shared consensus or vision on certain 
team functions, this attribute may also produce less learning. However, this study was 
conducted over the course of 3 hours, which may only indicate the initial effects of this 
trait for team functioning. In such a short time span, agreeable teams may not confront 
each other regarding conflicting information because members are just getting to know 
one another and want to preserve the social functions of the team.
To summarize these empirical findings, agreeable teams come to develop more 
appropriate social processes to function more smoothly with one another. An agreeable 
team may also have more similar ideas regarding team functioning whereas a 
disagreeable member within a team may not agree with the way certain functions 
should be carried out. Due to these similar and accurate frameworks, agreeable teams 
may also perform better. Together these findings suggest that highly agreeable teams
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with low variance will develop more social cohesion, which will also lead to greater 
similarity and accuracy regarding team mental frameworks.
H20a. Team agreeableness will positively relate to social cohesion within the 
team.
H20b. Team agreeableness will positively relate to shared team mental models.
H20c. Team agreeableness will positively relate to team mental model accuracy.
H20d. Team agreeableness will positively relate to team performance.
Emotional Stability
Emotional stability within a team typically produces higher performance. In a 
study by Barrick and others (1998), supervisor ratings of performance were higher for 
assembly teams that were more emotionally stable. In this case, emotional stability was 
important within teams that were highly interactive. Mount, Barrick, and Stewart 
(1998) found emotional stability to predict performance in jobs that involved teamwork. 
Further, oral presentation scores were reduced in classroom teams when members 
differed on the trait of emotional stability (Mohammed & Angell, 2003). On the other 
hand, Neuman and colleagues (1999) found that less interdependent teams with a large 
variance of emotional stability exhibited higher performance on the job. Therefore, 
emotional stability may be a team trait that is highly dependent on the context.
Members’ low emotional stability may contribute positively to performance outcomes 
when the team is not interdependent to complete the task. Interdependence was
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important for task completion in the present study, suggesting that emotional stability is 
important for team performance.
The effects of the context on the outcomes of emotional stability is supported in 
a study by Hollenbeck, et al. (2002). Using a computer simulation, this study shows 
that emotional stability among team members is critical to performance when there is a 
misalignment between team structure and task environment. In less than ideal 
environments, emotional stability is able to offset the negative effects and the team is 
able to perform at a high level. The reason this trait may mitigate the effects of 
misalignment may be because emotional stability can also increase team member focus 
on the task. Porter and others (2003) found that emotionally stable members were more 
likely to provide assistance to other members when they needed it on a computer 
simulation task. Members who were emotionally unstable were either unable or 
unwilling to focus on the problems of other members within the task. Emotional 
stability provides teams with task focus even during times of chaos. Emotionally stable 
teams may perform better under these conditions. However, emotional stability is not 
as predictive under less chaotic environments.
Emotional stability also enhances team processes. In Barrick et al. (1998), 
social cohesion was higher in teams with greater emotional stability. This also 
influenced the team’s capability to work together as rated by supervisors. Van Vianen 
and De Dreu (2001) replicated the methods of Barrick and colleagues (1998) using 
drilling and student teams. The relationship between team emotional stability and task 
cohesion was found within the student sample only. The opposite of this finding was
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discovered for student teams in Marberry (2006), where neuroticism, not emotional 
stability, was moderately related to task cohesion. The differences between these study 
findings for student teams may exist because the studies were conducted in different 
countries. The student teams in Van Vianen and De Dreu (2001) were from 
Amsterdam, Netherlands and the student teams in Marberry (2006) were from the 
Midwest United States. Course structures and educational approaches may differ 
between these areas. Moreover, students may value different attributes within these 
different settings.
While there have been no direct relationships found between emotional stability 
and mental model development, emotional stability may be important in certain 
environments. Much like the relationships found between emotional stability and 
performance, emotional stability may be ideal in very task-oriented classroom 
situations. Teams may be able to bond more closely when they are emotionally stable, 
sharing the same sense of worry regarding task assignments. Because of the task focus 
of emotionally stable teams, an accurate sense of what needs to be done is likely to 
develop and to be shared among members. Based on the implications of these 
conclusions, it is hypothesized that teams high in emotional stability and with low 
variance will develop more task cohesion, shared and accurate task mental models, and 
greater team performance.
H21a. Team emotional stability will positively relate to task cohesion within 
the team.
H21b. Team emotional stability will positively relate to shared task mental
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models.
H21c. Team emotional stability will positively relate to task mental model 
accuracy.
H21d. Team emotional stability will positively relate to team performance.
Team Trait Mediation and Interaction Hypotheses
It is predicted that task cohesion, task mental model sharedness, and task mental 
model accuracy will mediate the relationship between conscientiousness and team 
performance. These same variables are predicted to mediate the relationship between 
emotional stability and team performance. Each of these traits will lead to task 
cohesion for the team. These traits will also increase task mental model accuracy and 
similarity, leading to greater team performance. Social cohesion, shared team mental 
models, and the accuracy of team mental models will mediate the relationship between 
agreeableness and extraversion with team performance. These team traits will 
individually increase social cohesion, which in turn will increase the development of the 
mental structures for the team, ultimately improving team performance.
H22a. Task cohesion, accurate task mental models, and shared task mental 
models will mediate the relationship between conscientiousness and 
performance.
H22b. Task cohesion, accurate task mental models, and shared task mental
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models will mediate the relationship between emotional stability and 
performance.
H23a. Social cohesion, accurate team mental models, and shared team mental 
models will mediate the relationship between extraversion and 
performance.
H23b. Social cohesion, accurate team mental models, and shared team mental 
models will mediate the relationship between agreeableness and 
performance.
Besides these mediations, interactions may also occur among personality traits. 
As discussed earlier, a sparse amount o f research has examined the effect of different 
trait interactions on behavior. Marberry (2006) found an interaction between 
conscientiousness and neuroticism in shared task mental model development. High 
mean levels of team conscientiousness in combination with high mean levels of team 
neuroticism led to greater sharing of task mental models among members. Contrary to 
this finding, conscientiousness and emotional stability have both been found to lead to 
greater task focus, sharing of the workload, and higher team performance (e.g., Barrick 
et al., 1998). This suggests that an individual with both of these traits will exhibit 
higher overall performance. The present study predicts that high levels of 
conscientiousness and emotional stability will lead to task cohesion, shared task mental 
model development, task mental model accuracy, and higher team performance.
H24. The relationship between team conscientiousness and task cohesion, 
shared and accurate task mental models, and performance will be
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stronger among teams high in emotional stability than among teams low 
in emotional stability.
An interaction is also predicted for agreeableness and extraversion. Previous 
research has found both of these traits to lead to social interaction within a team setting 
(e.g., Barrick et al., 1998). Based on such previous findings, it is predicted that a team 
consisting of agreeable extraverts will be more socially cohesive and have a higher 
likelihood of developing shared team mental models of high quality. Performance for 
the team may also be enhanced by this interaction since teamwork is important to team 
performance. Teams consisting of members who are disagreeable and introverted may 
not communicate, may not gain accurate team knowledge, or share as much within the 
team. This may reduce the chance for these social processes and for teamwork to occur.
H25. The relationship between team extraversion and social cohesion,
shared accurate team mental models, and performance will be stronger 
among teams high in agreeableness than among teams low in 
agreeableness.
Figures 3 and 4 represent all hypotheses made at the team level. These models 
will also be subjected to a structural equation analysis. The next chapter will present 
the methods of the present study to test all of the hypotheses proposed.
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Emotional Stability x 
Conscientiousness
Figure 3. Model of predicted relationships among personality, task cohesion, and 
shared and accurate task mental models and team performance.
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Figure 4. Model of predicted relationships among personality, social cohesion, and 
shared and accurate team mental models and team performance.




Participants consisted of undergraduate (N  = 465) and graduate students (N  =
35) from a midwestem university who volunteered their time for credit. These 
participants constructed 161 teams of 3 to 6 members. The teams were working on 
semester course projects and worked together for at least 3 months before the study took 
place, ensuring that members had enough time to get to know each other and to develop 
mental models of the team and the task. At the beginning of the fall and spring 
semesters, teams were formed randomly by professors in several different classes. Each 
semester data were collected from courses in psychology (13 classes), business (4 
classes), and education (5 classes) taught by 11 different professors. Of the 161 teams, 
104 of them came from psychology courses, 39 from education courses, and 18 from 
business courses.
The age, gender, and ethnicity of the sample represented a typical midwestem 
university. Of the 590 participants in the sample, 500 provided demographic 
information. Based on these 500 participants, the mean age of participants was 23.54 
(SD = 5.98) ranging from 18 to 59 years of age. Most participants were
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female (N = 322). The ethnicity of the participants included 81% Caucasian (N = 405), 
7% African American (N=  36), 5% Hispanic (N = 23), 5% Asian (N= 27), and 2% of 
mixed ethnicity (N  = 9). As noted above, most of the sample consisted of 
undergraduate students; of these one was a freshman, 27 were sophomores, 142 were 
juniors, and 295 were seniors.
Participants also reported other information about themselves and about their 
teammates. The reported GPA of participants was on a 4.0 scale and 36% reported 
earning a 3.5 to 4.0 GPA, 34% reported a 3.0 to 3.5 GPA, 22% reported a 2.5 to 3.0 
GPA, 8% reported a 2.0 to 2.5 GPA and 1% reported a lower than 2.0 GPA. The 
number of absences the students reported ranged from zero to ten. For individual 
grades in the course, 41% of students expected an A, 44% expected a B, and 15% 
expected a C. Anticipated grades for the team projects differed slightly; 67% expected 
an A, 28% expected a B, 4% expected a C, and 1% expected an F. Excluding seven 
students, the rest of the participants indicated that they had worked on a team in the 
past, and the average number of teams they had worked with was 16.81 (SD = 23.78).
A majority (78%) of the students reported that they were not friends with fellow 
teammates prior to the course. Of the participants who indicated that they were friends 
with teammates prior to the course, 11% reported having one friend, 7% reported two, 
2% reported three, and 2% reported four or more friends on the team. After working 
with their teammates, 46% of students reported that they did not become friends with 
any of their teammates, 18% became friends with one teammate, 14% became friends 
with two teammates, 11% became friends with three teammates, and 11% became
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
105
friends with four or more of their teammates. Participants also reported that they 
worked closely (N=  341), that they worked independently (N=  369), and that they did 
not feel time pressure to complete course projects (N= 303).
Procedure
All participants on each team completed questionnaires to assess personality 
(i.e., conscientiousness, agreeableness, extraversion, and emotional stability), team 
cohesion (i.e., task and social), and task and team mental model frameworks. The study 
occurred in the classroom where the course was held. The personality inventory (NEO-
tliFFI) was administered and collected around the 12 week of the semester along with an 
informed consent (see Appendix A). Informed consent forms were also administered to 
the professors to give their consent in participation. The personality measure took about 
15 minutes to complete. Personality traits were aggregated at the mean and standard 
deviation level to create a team composition score for each trait.
Between the 15th and the last week of the semester, demographic information 
(see Appendix B), mental model concept ratings, self-report measures, and cohesion 
measures were collected from student participants. For the mental model ratings and 
cohesion measures, individual team members were instructed to answer with regard to 
the team with which they worked over the current semester. The overall time for 
completion of the last questionnaires was about 20 minutes.
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Because of some concern regarding aggregation methods expressed in 
Hollenbeck et al. (2004) and Kirkman, Tesluk, and Rosen (2001), the present study 
considered the use of team consensus methods to elicit cohesion at the team level.
These research articles suggest that aggregation methods do not represent true processes 
inherent in the team. Team consensus ratings have been found to predict team 
outcomes when members fill out a single questionnaire. For the current study, scores on 
the team questionnaire were compared to the aggregate scores of individual team 
members’ ratings of the team. Teams were asked to complete the cohesion measure 
together during the 15th and 16th week of the semester. This took approximately 10 
minutes to complete.
Professors from each class were also asked to complete the mental model ratings 
and self-report measures to develop an ideal or expert model for comparing student 
mental model accuracy. To assess performance, grades were collected from professors 
at the individual and team levels for group projects. Professors also completed a 
grading sheet that assessed certain criteria for the team and for each individual on the 
team. This sheet provided supplemental information when students refused to release 
their course grades. Instructors were blind to all research information so that the 
findings did not bias their grading.




The Neuroticism Extraversion Openness Personality Inventory-Revised (NEO 
PI-R) has been adapted easily to work settings (Costa, 1996). This inventory uses the 
five-factor model, which measures the five traits of extraversion, agreeableness, 
openness to experience, emotional stability, and conscientiousness (Costa, 1996). The 
current research used the shorter version of the NEO-PI-R known as the Neuroticism 
Extroversion and Openness Five-Factor Inventory (NEO-FFI; Costa & McCrae, 1992) 
to examine the personality composition of teams and individuals.
Past research has found that all five subscales of the NEO-FFI have internal 
consistency and validity. In a study by Caruso (2000), coefficient alpha scores ranged 
from .75 (agreeableness) to .88 (emotional stability). In another study by Costa and 
McCrae (1992), the NEO PI-R and the NEO-FFI had test-retest reliabilities ranging 
from .83 (conscientiousness) to .75 (agreeableness). They also found convergent 
validity, where the NEO inventory was found to correlate (r = .35 to .77) with other 
similar personality measures.
The NEO-FFI 60-item inventory normally requires 15-20 minutes to complete. 
The present study only assessed 4 of the 5 factors, reducing measure completion to 
approximately 15 minutes. For each of the 48 statements, participants were instructed 
to indicate their degree of agreement with each statement on a 5-point scale (1 =
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strongly disagree-, 5 = strongly agree) (Appendix C). These scores were added together 
for each subscale to obtain a raw score. As stated previously, individual scores were 
aggregated to create a mean and variance score.
Task and Social Cohesion
Student participants completed self-report measures of social and task cohesion. 
A modified version of the Group Environment Questionnaire, which was initially 
created to assess the social and task cohesion of sports teams (Carron, Widmeyer, & 
Brawley, 1985) was presented to individual members. This questionnaire was modified 
in a manner similar to the Team Cohesion (TC) Scale developed by Carless and De 
Paola (2000) for use on teams. However, the present study retained 22 items from this 
questionnaire instead of the eight items retained in Carless and De Paola (2000). The 
22 items were reworded to apply to classroom teams instead of sports teams (e.g., 
“within the classroom” instead of “at practice”) like Carless and De Paola (2000). More 
items were retained because they applied to individual attitudes of social and task 
cohesion (e.g., I am committed to this team), which was important because this study 
sought to assess both individual and team level cohesion. These individual cohesive 
attitude scales have previously been found to have an alpha reliability of .74 for task 
attraction and .58 for social attraction (Carron et al., 1985). The team cohesion scales 
were also found to have an alpha reliability of .78 for task cohesion and .61 for social
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cohesion. Previous alpha coefficients for the eight-item version of this scale using 
student samples were .74 for task cohesion and .81 for social cohesion in Forrester and 
Tashchian (2004) and most recently .72 for task cohesion and .79 for social cohesion in 
Marbeny (2006). Carron and others (1985) found loadings for individual social 
attitudes ranging from .29 to .69 and for task attitudes ranging from .42 to .68. The 
original team cohesion items had loadings ranging from .26 to .63 for social cohesion 
and .19 to .73 for task cohesion.
Individual member or team ratings were provided on a 7-point scale from 1 
{strongly disagree) to 7 {strongly agree). Social cohesion was assessed with 10 items, 
with four addressing the individual cohesive attitudes (e.g., I am not going to miss the 
members of this team when the class ends) and six addressing the team’s cohesiveness 
(e.g., Our team likes to spend time together outside of class). Task cohesion was 
assessed with 12 items: five addressing the individual cohesive attitudes (i.e., I am 
unhappy with my team’s level of commitment to the task[s]) and seven addressing the 
team’s cohesiveness (e.g., Our team is united in trying to reach its goals for 
performance) (see Appendix D for the full scale). Individual items were summed for 
the task and social cohesion scales for the individual and team items. Higher scores 
indicated higher cohesive attitudes toward the team as reported by the individual. To 
create a team score, the individual team members’ scores were averaged. This team 
average was correlated to the team consensus score to see if  they were related.
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Task and Team Mental Models
As discussed previously, a common method for eliciting and representing task 
and team mental models uses relatedness ratings of specific concepts to create cognitive 
network maps using pathfinder or multidimensional scaling. Previous research has 
developed taxonomies for team processes (Brannick, Roach, & Salas, 1993; Eby, 
Meade, Parisi, & Douthitt, 1999). However, taxonomies do not exist for task processes 
because of the diverse nature of the tasks present within the research (Klein, 2000).
One exception is a series of studies that used simulation games where task taxonomies 
were created (e.g., Mathieu et al., 2000, 2005).
Task concepts for the present study were developed through the subject-matter 
experts for each course project. Professors helped to develop several action concepts 
that they felt student teams may perform in task completion (e.g., researching, 
presenting, writing). A final list of task concepts was developed by the researcher to 
represent task processes, and these were presented to the course professors for their 
final agreement. A previously developed taxonomy of seven team process concepts 
(e.g., cooperation, coordination, team spirit) was used for ratings of the team mental 
model based on Eby and colleagues (1999).
Participants rated all concept pairs from each model (task and team) for their 
relatedness on a 9-point Likert scale (1 = not at all related; 9 = highly related) when 
thinking about their current classroom team. Professors also rated these concepts for 
their relatedness based upon their notion of an “ideal” classroom team. These professor
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networks were averaged to produce one referent model for the task and the team 
concepts. Previous research has found that an averaged expert referent model produces 
stronger correlations with performance outcomes (Acton et al., 1994; Day et al., 2001); 
however, individual professor mental models were also used (see Appendix E for the 
task and team mental model measure).
After these ratings were collected from students and professors, Pathfinder 5.3 
generated task and team mental model indices of accuracy and similarity. Network 
maps were created based on individual relatedness ratings of task and team concepts. 
Each rating for two concepts creates a link; when all pairs of concepts are rated, a 
network map for the individual is formed. These network maps can be compared across 
all team members for similarity of structure. The Pathfinder metric of closeness (Q  
produces an index of similarity between individual team members’ network maps. This 
metric represents the ratio of common links between two networks divided by the 
number of links in both networks. Goldsmith and others (1991) recommends this 
metric due to its superiority over others available in Pathfinder (e.g., correlation, 
number of links). Accuracy was calculated also using C by comparing the similarity 
between professor networks and student networks. Networks were compared between 
the average professor ratings and directly between the student and the professor. To 
develop the team accuracy index the mean similarity between each member and the 
professor networks was calculated.
As a check of the mental model concept ratings, participants also completed a 
self-report measure of mental models. Marberry (2006) originally used this mental
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model measure, which was adapted from Peterson and colleagues (2001). This measure 
consists of 18 items for the task mental model and 18 items for the team mental model. 
All of the questions asked use a 7-point scale. For the team mental model, some of the 
items include distribution of work, knowledge about the team, ability to anticipate the 
roles of fellow teammates, sharing of knowledge among team members (i.e., team 
characteristics, member characteristics, and how an effective team operates). For the 
task mental model, some of the items included are the importance of project aspects to 
the group’s final grade, importance of success on the overall team project, degree of 
knowledge needed, and the degree to which knowledge was similar among members.
In Marberry (2006), the team and task mental model facets produced alpha levels o f .83 
and .86, respectively. This questionnaire was modified to include additional task and 
team components not originally assessed in Marberry (2006) (see Appendix F).
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CHAPTER 7
RESULTS
Checks for Distribution, Classroom, and Team Size Effects
The raw data for personality and cohesion measures were analyzed at the 
individual and team levels for entry errors, missing data, outliers, normality, linearity, 
and homoscadasticity. About twenty participants were missing a small portion of their 
data (less than 5%). Missing data points were replaced by the mean for that item. 
Students who were missing one or two measures were also retained. Outliers were also 
found for some of the variables (i.e., conscientiousness, task cohesion, task and team 
mental models). Excessive outliers were transformed to fall within three standard 
deviations of the data set. Also, all skew and kurtosis values were examined. 
Distributions were not significantly skewed (less than 2.0). Histograms and Q-Q plots 
indicated a relatively normal distribution for all of the variables. Scatterplots were 
examined for elliptical relationships between each of the constructs. Most of the data 
points in the sample formed this shape with one another.
Within-group agreement (rwg; James, Demaree, & Wolf, 1984) was also 
assessed prior to the aggregation of personality or cohesion measures to determine
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whether each of these individual scores represent a team-level attribute. The rwg index 
compares the variability of a variable in a unit to the expected variance. When the 
variability within the unit is smaller than expected by chance, there is justification to 
aggregate the individual level data to produce a team score. A rectangular, null 
distribution is recommended as an upper bound estimate, and an alternative expected 
distribution from a random resampling of the data was used to estimate the lower 
bound. A mean value of .70 or greater for within-group agreement is considered 
acceptable and allows for aggregation of individual variable data (Klein & Kozlowski, 
2000).
Within-group agreement was examined for social and task cohesion. Only 18 of 
the 161 teams had a value less than .70 for social cohesion, and 23 teams had a value 
less than .70 for task cohesion. The average within-group agreement was .81 for task 
cohesion and .86 for social cohesion. When randomly reassigning team membership, 
the percentage of teams that did not exhibit within-group agreement (less than .70) 
doubled. This suggests that cohesion is a team-level construct that can be aggregated.
For the personality variables, emotional stability had the least amount of within- 
group agreement among team members, with 37 teams having an rwg less than .70. 
Extraversion, agreeableness, and conscientiousness had relatively more agreement with 
10,12, and 19 teams respectively, consisting of an rwg less than .70. The average 
within-group agreement was .78 for emotional stability, .89 for extraversion, .89 for 
agreeableness, and .85 for conscientiousness. However, the personality variables did
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not show differences in within-group agreement when randomly reassigning teams, 
suggesting that this may not be a team-level construct.
Also, interrater reliability (i.e., intraclass correlations, ICCs; James, 1982) was 
used to demonstrate that a significant amount of the variance in individual responses 
can be accounted for by team membership (i.e., ICC [1]) and the reliability of the team 
means (i.e., ICC[2]). The between-team effect based on the results of a one-way 
ANOVA was significant for task, F{ 1, 160) = 1.84,/? < .001, and social cohesion, F (l, 
160) -  2.50,/? < .001. Task cohesion produced an ICC (1) of .22 and social cohesion 
produced an ICC (1) of .33. Both of these values are well above the median ICC (1) 
value of .12 reported by James (1982). These findings suggest a significant proportion 
of variance in individual responses can be accounted for by team membership. The 
ICC (2) value of .46 for task cohesion and .60 for social cohesion were high enough to 
indicate that the team means were reliable. The Cronbach’s alpha produced an internal 
consistency reliability of .60 for social cohesion and .46 for task cohesion. Together 
with the information obtained by the within-group analysis, the results suggest that task 
and social cohesion are team level variables and can be aggregated to produce a team 
score.
The between-team effect based on a one-way ANOVA was not significant for 
any of the personality variables. Emotional stability had an ICC (1) of .08, extraversion 
had an ICC (1) of .03, agreeableness had an ICC (1) of .01, and conscientiousness had 
an ICC (1) of .01, all below the median ICC (1) value. The ICC (2) values of .21, .10, 
.04, and .01 were also very low, suggesting that team means were unreliable. The alpha
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level of each of the personality traits was .76 for emotional stability, .16 for 
extraversion, .08 for agreeableness, and .10 for conscientiousness. Along with the 
within-group agreement analyses, these findings suggest that personality is not a team- 
level variable. Personality variables were still aggregated but were aggregated using the 
team mean and the standard deviation to take these differences into account.
Means and standard deviations for each of the variables at the individual and 
team levels are displayed in Tables 1 and 2, respectively. Intercorrelation among all of 
the individual and team level variables can be seen in Tables 3 and 4, respectively. As 
seen in Tables 3 and 4, correlations are not significant between the self-report mental 
models (explicit) and the implicit mental model accuracy at the individual level. Also, 
the implicit similar and accurate mental models are not correlated with the explicit self- 
report mental models. This suggests that these are two separate constructs and therefore 
these were analyzed separately in the following analyses. At the team level, cohesion 
was measured by both the consensus method and an aggregation of individual self- 
report measures. These two forms of cohesion were correlated, but not highly 
correlated, and therefore the separate constructs were both used in further analyses.
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Table 1
Descriptives for Individual Personality Traits, Cohesion, Mental Models, and
Performance Variables.
Variables Minimum Maximum Mean SD
Personality
ES 14.00 58.00 32.20 7.71
E 24.00 57.00 42.16 5.82
A 23.00 57.00 44.42 5.65
C 25.00 60.00 45.22 6.33
Task Cohesion
Group Items 8.00 49.00 37.72 7.42
Individual Items 8.00 35.00 27.46 5.09
Total Cohesion 22.00 84.00 65.19 11.78
Social Cohesion
Individual Items 4.00 28.00 11.95 4.87
Group Items 6.00 42.00 21.77 6.90
Total Cohesion 10.00 70.00 33.72 10.81
Mental Model Ratings
Task 72.00 224.00 172.95 26.98
Team 91.00 266.00 189.84 32.89
Implicit Mental Models
Avg Accurate Task 0.00 1.00 0.35 0.15
Accurate Task 0.00 0.89 0.35 0.14
Avg Accurate Team 0.00 0.88 0.38 0.15
Accurate Team 0.00 0.85 0.38 0.16
Performance
Team Grade 2.50 5.00 4.40 0.72
Individual Grade 2.50 5.00 3.86 0.81
Mean Individual Ratings 2.00 5.00 4.32 0.69
Note. N  =590. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness.
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Table 2
Descriptives for Personality, Team Cohesion, Mental Models, and Performance.
Variables Minimum Maximum Mean SD
Personality
ES Mean 20.500 42.000 32.481 4.027
E Mean 31.750 50.500 42.212 3.343
A Mean 35.000 52.000 44.531 3.261
C Mean 36.000 53.500 45.180 3.336
ES SD 1.155 20.506 7.177 3.346
E SD 0.000 13.435 5.036 2.732
ASD 0.500 14.849 5.099 2.589
C SD 0.000 14.503 5.746 2.936
Task Cohesion
Group Consensus 25.000 49.000 41.000 6.232
Group Item Mean 22.333 49.000 37.643 5.466
Individual Item Mean 18.500 35.000 27.332 3.600
Cohesion Mean 42.333 84.000 64.975 8.737
Social Cohesion
Group Consensus 9.000 42.000 24.509 6.646
Individual Item Mean 6.000 22.000 11.962 3.318
Group Item Mean 11.667 37.000 21.848 5.088
Cohesion Mean 19.667 59.000 33.810 7.880
Implicit Mental Models
Shared Team 0.000 0.800 0.350 0.116
Shared Task 0.091 0.714 0.365 0.108
Accurate Task 0.000 0.714 0.329 0.142
Accurate Team 0.070 0.790 0.353 0.158
Avg Accurate Task 0.000 0.833 0.380 0.164
Avg Accurate Team 0.070 0.880 0.447 0.188
Explicit Mental Models
Task Mean 118.667 214.000 173.368 17.245
Team Mean 132.000 245.000 190.212 23.206
Task SD 0.000 64.933 22.052 13.135
Team SD 0.000 74.953 24.374 15.642
(continued on following page)
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Table 2 (continued)
Variables Minim um Maximum Mean SD
Performance
Team Grade Mean 2.500 5.000 4.388 0.583
Team Grade SD 0.000 2.309 0.342 0.512
Team Rate Mean 2.769 5.000 4.469 0.458
Individual Grade Mean 2.500 5.000 3.854 0.565
Individual Grade SD 0.000 1.780 0.675 0.381
Individual Rate Mean 2.860 5.000 4.378 0.466
Individual Rate SD 0.000 1.686 0.454 0.355
Note. N  = 590. Correlations o f variables include both Mean and Standard Deviation (SD)
team aggregation. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness.












Intercorrelations among Individual Personality Traits, Cohesion, Mental Models, and Performance.
1 2 3 4 5 6 7 8 9 10
Personality
1 ES 1 0.343** 0.237** 0.392** 0.132** 0.111** 0.131** 0.067 0.098* 0.093*
2 E 1 0.336** 0.251** 0.144** 0.161** 0.160** 0.130** 0.185** 0.177**
3 A 1 0.218** 0.112** 0.087* 0.108** 0.046 0.035 0.043
4 C 1 0.173** 0.099* 0.152** 0.061 0.094* 0.087*
Task Cohesion
5 Group Items 1 0.765** 0.961** 0.254** 0.448** 0.400**
6 Individual Items 1 0.914** 0.289** 0.449** 0.417**
7 Total Cohesion 1 0.285 0.476** 0.432**
Social Cohesion
8 Individual Items 1 0.677** 0.883**
9 Group Items 1 0.943**
10 Total Cohesion 1















1 ES 0.075 0.096* 0.025
2 E 0.155** 0.171** -0.010
3 A 0.104** 0.088 -0.010
4 C 0.164** 0.148** 0.008
Task Cohesion
5 Group Items 0.409** 0.361** 0.063
6 Individual Items 0.389** 0.349** 0.132**
7 Total Cohesion 0.426** 0.378** 0.096
Social Cohesion
8 Individual Items 0.246** 0.253** 0.060
9 Group Items 0.325** 0.275** 0.086
10 Total Cohesion 0.321** 0.292** 0.083
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11 12 13 14 15 16 17 18 19
Explicit Mental Models
11 Task 1 0.718** 0.052 0.083 -0.094* 0.063 0.036 -0.119** -0.036
12 Team 1 0.020 0.031 -0.073 0.086 0.038 -0.102** 0.024
Implicit Mental Models
13 Avg Acc Task 1 0.226** 0.073 -0.010 -0.004 0.038 -0.038
14 Accurate Task 1 -0.006 0.142** -0.085 0.006 -0.061
15 Avg Acc Team 1 0.315** 0.012 0.007 -0.081
16 Accurate Team 1 -0.081 -0.109* -0.0675
Performance
17 Team Grade 1 0.354** 0.548**
18 Individual Grade 1 0.499**
19 M Ind Ratings 1
Note. N  =590. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness. M = mean; Avg = average; 












Intercorrelations among Team Personality, Cohesion, Explicit Mental Models, Implicit Mental Models, and Performance.
1 2 3 4 5 6 7 8 9 10
Personality
1 ESM  1 0.334** 0.254** 0.382** -0.268** -0.032 -0.058 -0.112 0.035 0.141
2 EM 1 0.353** 0.232** -0.145 -0.102 -0.153 -0.048 0.060 0.092
3 A M 1 0.241** -0.130 -0.150 -0.286** -0.006 0.105 0.154
4 CM 1 -0.073 -0.089 -0.002 -0.220** 0.126 0.213**
5 ES SD 1 -0.054 -0.128 -0.256** -0.007 0.097
6 E SD 1 0.265** 0.151 -0.001 -0.042
7 ASD 1 0.162* 0.045 0.083
8 C SD 1 -0.067 -0.138
Task Cohesion
9 Group Consensus 1 0.617**
10 Group Item M
11 Individual Item M
12 Cohesion M 
Social Cohesion
13 Group Consensus
14 Individual Item M
15 Group Item M
16 Cohesion M














1 ESM 0.161 0.154
2 E M 0.087 0.094
3 A M 0.088 0.133
4 CM 0.140 0.191
5 ES SD 0.059 0.085
6 E SD -0.000 -0.026
7 ASD 0.109 0.097
8 C SD -0.103 -0.129
Task Cohesion
9 Group Consensus 0.594** 0.631**
10 Group Item M 0.851** 0.976**
11 Individual Item M 1 0.945**
12 Cohesion M 1
Social Cohesion
13 Group Consensus
14 Individual Item M
15 Group Item M
16 Cohesion M
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13 14 15 16 17 18 19
0.146 0.091 0.070 0.084 -0.023 -0.048 -0.032
0.280** 0.146 0.193** 0.186** -0.034 0.013 -0.153
-0.004 0.110 0.049 0.078 0.111 0.019 -0.016
0.115 0.127 0.144 0.146 0.002 0.167* 0.092
-0.047 -0.113 -0.090 -0.105 -0.050 0.098 0.004
-0.026 -0.159 -0.039 -0.092 -0.031 0.002 -0.132
0.091 -0.029 0.074 0.036 0.031 0.075 0.015
-0.174* -0.118 -0.075 -0.098 0.009 -0.073 -0.051
0.419** 0.124 0.298** 0.244** 0.082 -0.096 -0.078
0.346** 0.401** 0.570** 0.537** 0.083 0.015 -0.018
0.376** 0.401** 0.565** 0.533** 0.092 -0.052 -0.027
0.372** 0.416** 0.589** 0.556** 0.090 -0.012 -0.022
1 0.496** 0.606** 0.599** -0.000 -0.104 -0.053
1 0.747** 0.903** 0.044 0.078 0.065
1 0.960** 0.008 0.030 -0.055















1 ESM -0.068 0.106 -0.078
2 EM -0.071 -0.033 -0.193*
3 AM -0.143 -0.010 -0.118
4 CM 0.065 0.168* -0.055
5 ES SD 0.110 0.036 -0.144
6 E SD 0.088 -0.022 0.076
7 ASD 0.080 0.052 0.127
8 C SD -0.004 0.012 -0.045
Task Cohesion
9 Group Consensus -0.011 -0.069 -0.026
10 Group Item M 0.054 0.007 0.019
11 Individual Item M 0.020 0.087 0.029
12 Cohesion M 0.042 0.040 0.024
Social Cohesion
13 Group Consensus -0.002 -0.121 -0.022
14 Individual Item M -0.014 -0.025 0.017
15 Group Item M -0.037 -0.076 0.009
16 Cohesion M -0.030 -0.060 0.013
(continued on following page)
23 24 25 26 27 28
0.179* 0.128 -0.150 -0.163* 0.074 -0.118
0.148 0.128 -0.046 0.014 -0.028 -0.154
0.126 0.078 -0.021 -0.041 0.022 -0.229**
0.157 0.163* -0.150 -0.111 -0.061 -0.006
-0.004 0.058 0.009 -0.063 0.026 -0.105
-0.143 -0.016 0.147 0.153 0.114 0.079
-0.110 -0.069 0.155 0.056 0.155 -0.027
-0.098 -0.114 0.142 0.234** 0.152 -0.044
0.140 0.121 0.070 -0.084 0.155 -0.226**
0.346** 0.343** -0.112 -0.257** 0.178* -0.316**
0.310** 0.315** -0.109 -0.281** 0.239** -0.296**
0.344** 0.344** -0.115 -0.277** 0.209** -0.318**
0.200** 0.101 -0.071 -0.145 0.138 -0.199*
0.321** 0.308** -0.244** -0.311** 0.162* -0.335**
0.369** 0.282** -0.168* -0.253** 0.222** -0.317**















1 ESM -0.016 -0.025
2 EM 0.122 -0.029
3 AM 0.016 -0.054
4 CM 0.166* 0.117
5 ES SD -0.108 -0.076
6 E SD 0.160* 0.185*
7 ASD 0.091 0.111
8 C SD 0.077 0.088
Task Cohesion
9 Group Consensus 0.238** 0.103
10 Group Item M 0.241** 0.086
11 Individual Item M 0.296** 0.195*
12 Cohesion M 0.271** 0.134
Social Cohesion
13 Group Consensus 0.123 0.044
14 Individual Item M 0.113 -0.027
15 Group Item M 0.234** 0.028
16 Cohesion M 0.199* 0.007






























































________________________ 17 18 19
Implicit Mental Models
17 Team Sim 1 0.268* 0.118
18 Task Sim 1 0.023
19 Prof Acc Task 1
20 Prof Acc Team
21 Avg Acc Task





26 Team SD 
Performance
27 Team Grade M
28 Team Grade SD
29 Team Rate M
30 Ind Grade M
31 Ind Grade SD
32 Ind Rate M
33 Ind Rate SD
(continued on following page)
20 21 22 23 24 25 26
0.195* 0.112 0.093 0.055 -0.030 0.121 0.087
0.132 0.004 0.028 0.059 0.013 0.075 0.073
0.154 0.219** 0.085 -0.017 -0.054 0.072 -0.081
1 0.058 0.402** -0.113 -0.097 0.047 0.080
1 0.055 -0.048 -0.071 -0.095 -0.091
1 -0.130 -0.139 0.012 -0.024















27 28 29 30 31 32 33
Implicit Mental Models
17 Team Sim -0.103 0.077 0.056 -0.094 0.019 0.004 0.256**
18 Task Sim -0.128 0.030 0.127 -0.100 -0.036 0.033 -0.007
19 Prof Acc Task -0.053 -0.122 -0.090 0.035 -0.208** 0.218** -0.115
20 Prof Acc Team -0.202** 0.184* 0.148 -0.057 0.212** 0.027 0.100
21 Avg Acc Task -0.125 0.077 -0.014 0.089 -0.037 0.207** -0.001
22 Avg Acc Team 0.068 0.097 0.122 0.012 0.207** 0.013 0.019
Explicit Mental Models
23 Task M 0.102 -0.183* 0.161* 0.064 -0.133 0.123 -0.131
24 TeamM 0.003 -0.193* 0.193* -0.036 -0.113 0.131 -0.154
25 Task SD 0.017 -0.057 0.020 0.014 0.076 -0.016 0.039
26 Team SD -0.023 0.166* -0.076 -0.027 0.144 -0.186* 0.120
Performance
27 Team Grade M 1 -0.398** 0.298** 0.359** -0.091 0.414** -0.384**
28 Team Grade SD 1 0.049 -0.032 0.350** -0.323** 0.670**
29 Team rate M 1 0.316** 0.072 0.668** -0.182*
30 Ind Grade M 1 -0.339** 0.514** -0.279**
31 Ind Grade SD 1 -0.282** 0.488**
32 Ind Rate M 1 -0.640**
33 Ind Rate SD 1
Note. N=  161. *Denotes p  < .05. **Denotes p  <.01. Correlations of variables include both Mean (M) and Standard
Deviation (SD) team aggregation. Sim = simularity; Prof = professor; Avg = average; Acc = accurate; Ind = individual.
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Data were analyzed among classrooms using a one-way ANOVA to see if there 
were substantial differences for each of the measured variables (e.g., personality traits 
and cohesion). At the individual level, differences among classes were found for social 
cohesion, individual grades, and accuracy of task and team professor ratings. Social 
cohesion was different among psychology, business, and education courses, F(21, 526)
= 9.411,/? < .001. Individual grades were different between psychology and business, 
between business and education, and between graduate and undergraduate education 
courses, F(21, 572) = 7.054, p  < .001. The graduate education course had the highest 
individual grades and the management courses had the lowest. The graduate education 
courses had higher individual grades than the undergraduate education courses. Some of 
the psychology courses also had higher individual grades than the management courses. 
Accuracy of task and team professor ratings differed between psychology and education 
courses, F(21,473) = 7.089,/? < .001; F(21,474) = 5.278,/? < .001, respectively. 
Students had higher mean accuracy scores in education courses than in some of the 
psychology courses.
At the team level, differences between classes were found for the variables of 
the mean social cohesion scores and of the mean and standard deviation of individual 
grades. Teams from several classes differed in their rated degree of social cohesion, 
F(21, 140) = 6.169,/? < .001. The differences occurred between a management course 
and a couple of psychology courses. The management course exhibited the highest 
means of social cohesion. This was not surprising since team members from this class 
would frequently get together on a social basis. Individual grades also differed between
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classes, F(21,140) = 4.251,/) < .001. A couple of the graduate education courses 
taught in the fall semester had the highest mean rating of individual grades as compared 
with psychology, undergraduate education, and management courses. These graduate 
courses also had the least differences in individual grades within each team when 
compared to other courses.
A one-way ANOVA was performed for team size. The larger the team size the 
greater the standard deviations were among group members’ extraversion scores, F(5, 
156) = 2.916,/) < .05. Team size also had a U-shape relationship with social cohesion, 
F(5. 156) = 3.696,/) < .01 and an inverted U-shape relationship with the standard 
deviation of the group’s task mental models, F{5,156) = 2.691,/? < .05. The difference 
in individual grades also increased with increasing group size, F(5,156) = 4.424,/? <
.01 .
Validity and Reliability
A factor analysis was conducted on the personality (NEO-FFI) and cohesion 
measures to determine the item loadings onto their given construct. Exploratory factor 
analysis was conducted with principal axis factoring in SPSS. Exploratory factor 
analysis (EFA) accounts for common variance of the items in extracting factors.
Because the constructs will be somewhat correlated to one another, an oblique rotation 
(i.e., Promax) was used because it allows the resulting factors to be correlated (Shultz & 
Whitney, 2005).
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First, a factor analysis was conducted on the four personality trait items from 
the NEO-FFI. In consulting a scree plot, it appeared that the four factors were being 
extracted. Communalities, residuals, and eigenvalues were also examined. In this 
initial factor analysis, nine factors with eigenvalues greater than one were extracted, 
explaining 40.3% of the variance. The factor analysis was rerun using a Promax 
rotation and restricting extraction to four factors. This produced the factor loadings 
displayed in Table 5. The loadings ranged from .36 to .68 for emotional stability, from 
.21 to .70 for extraversion, from .21 to .55 for agreeableness, and from .36 to .76 for 
conscientiousness. While the .21 loadings were somewhat low, these items were still 
retained due to the established nature of the measure.
A factor analysis was also run for social and task cohesion. Three factors with 
eigenvalues less than one were initially extracted, explaining 45.7% of the variance.
The factor analysis was rerun, allowing four factors to be extracted to account for both 
the individual- and team-level cohesion variables. Loadings did not load onto 
individual and team factors. Another factor analysis was run to see if items would load 
onto the two factors of task and social cohesion (see Table 6). The loadings ranged 
from .39 to .79 for task cohesion and from .44 to .71 for social cohesion. A factor 
analysis was also run for the task and social cohesion consensus items. Only two 
factors were extracted that explained 42.4% of the variance. When rotated, items 
loaded onto the appropriate factors (see Table 7). Task cohesion had factor loadings 
ranging from .50 to .86. Social cohesion had factor loadings ranging from .20 to .68.
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Table 5
Factor Loadings for the Neuroticism, Extroversion, and Openness, to Experience 
Personality Inventory.
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Table 5 (continued)



















c l l r 0.533
cl2 0.675
Note. Principal Axis Factoring with Promax Rotation.
Rotation converged in 4 iterations. There are 22% nonredundant residuals. 
The four factors explain 31.3% of the variance, r = reverse-coded items, 
n = neuroticism, e = extraversion, a =agreeableness, c = conscientiousness.
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Table 6
Factor Loadings for Individual Ratings o f Task and Social Cohesion.























Note. Principal Axis Factoring with Promax rotation. Rotation converged in 3 iterations. 
There are 28% nonredundant residuals. The two factors explain 41.8% of the variance, 
tco = task cohesion, sco = social cohesion, g = group items, i = individual items, 
r = reverse-coded items.
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Table 7
Factor Loadings for Group Consensus Task and
Social Cohesion.










Social 1 Or 0.557
Social 1 lr 0.652
Social 12 0.202
Social 13 0.517
Note. Principal Axis Factoring with Promax rotation. 
Rotation converged in 3 iterations.
There are 25% nonredundant residuals.
The two factors account for 42.4% of the variance.
A factor analysis was also run for the shared mental model self-report measure. 
The initial factor analysis produced 7 factors with eigenvalues greater than one 
explaining 59.4% of the variance. The scree plot indicated that four factors were 
emerging, so the factor analysis was rerun with these four factors and a Promax 
rotation. The factor loadings are shown in Tables 8 and 9. For the two task mental 
model factors, factor loadings ranged from .25 to .81 for the first factor and from .40 to 
.79 for the second. For the two team mental model components, loadings ranged from
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Table 8
Factor Loadings for Task Mental Model Items.
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Table 8 (continued)






Note. Principal Axis Factoring with Promax rotation.
Rotation Converged in 3 iterations. The two factors explain 38.5% of the variance.
Table 9
Factor Loadings fo r  Team Mental Model Items.
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Table 9 (continued)

























Note. Principal Axis Factoring with Promax rotation. 
Rotation converged after 2 iterations.
The two factors explain 38.8% of the variance.
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.42 to .82 for the first factor and from .31 to .78 for the second factor. The extraction of 
four factors was similar to the findings of Marberry (2006).
Last, the professor rating components for both individuals and teams were factor 
analyzed. The individual components loaded onto one factor explaining 59.9% of the 
variance. After a rotation, these components remained on a single factor that 
represented individual performance. Factor loadings ranged from .58 to .84 (see Table 
10). The team component ratings were also analyzed, and four factors were extracted 
explaining 82.4% of the variance. These four factors seemed to represent grades for 
handed-in materials, for student skills in the classroom, for effort in the course, and for 
the thought put into assignments (see Table 11). Loadings ranged from .34 to .96 for 
the first factor, from .69 to .89 for the second factor, from .90 to .94 for the third factor, 
and from .78 to .90 for the fourth factor. Due to their high correlation the team ratings 
were analyzed using a single team performance factor.
Internal consistency reliability was determined for the personality, cohesion, 
shared mental model self-report measures, and professor ratings using Cronbach’s 
coefficient alpha. This coefficient computes all possible split-half reliabilities to 
produce an average reliability coefficient (alpha) representing the average correlation of 
each item with every other item on the measure. The reliability of the measure can also 
be examined when certain items are removed. A high reliability defined by researchers 
as .70 or higher indicates that only one dimension may be represented by the set of 
items (Gatewood & Field, 2001).
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Table 10
Factor Loadings for Professor Ratings o f
Individual Performance.
Item Factor 1
Verbal participation in group 0.840
Verbal participation in class 0.822
Written participation 0.804
Overall effort in group 0.795
Attendance during group work 0.580
Note. Principal Axis Factoring with Promax rotation. 
One factor was extracted after 5 iterations.
The factor explains 59.9% of the variance.
Table 11
Factor Loadings for Professor Ratings o f  Team Performance.
Items Factor 1 Factor 2 Factor 3 Factor 4
Neatness 0.891
Continuity of writing 0.910
Length of written materials 0.922
Editing of written materials 0.956









Creativity of ideas 0.777
Note. Principal Axis Factoring with Promax rotation. There were 2% nonredundant residuals. 
Rotation converged after 6 iterations. The four factors explain 82.4% of the variance.
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The alpha reliability for each of the personality scales was .85 for emotional 
stability, .77 for extraversion, .74 for agreeableness, and .83 for conscientiousness. The 
12-item task cohesion measure including both individual and group items had an alpha 
level of .89. The separate individual and group items had alpha reliabilities of .73 and 
.86, respectively. For the 10-item social cohesion, there was an alpha level of .85. The 
individual social attitude items had a reliability of .74, and the group items had a 
reliability of .77. The 13-item social and task cohesion consensus measure was also 
examined for reliability. The social cohesion consensus items had a reliability of .75, 
and the task cohesion consensus items had a reliability of .84. The 32 items for the task 
mental model self-report measure was .93 and for the 38-item team mental model 
measure was .94. Ratings given by professors for the five individual components of 
student performance produced an alpha reliability of .88, and the 14-item team 
components produced and alpha of .86. The 14-item team components were also 
analyzed separately under the four factors that emerged from the factor analysis. The 
first, second, third, and fourth factors had alpha levels of .94, .89,98, and .85, 
respectively.




To analyze the several proposed mediations, multiple linear regressions were 
conducted using the procedure provided by Baron and Kenny (1986). This involves a 
three-step procedure where a linear regression is conducted between the independent 
variable and the mediator. Then another linear regression is conducted between the 
independent variable and the dependent variable. Last, the dependent variable is 
regressed on the independent variable and mediator. In order for a mediation to occur, 
the independent paths must be significant.
These analyses were performed at the team level to test the mediation of mental 
model similarity or accuracy in the relationship between the cohesion variables and 
team performance. Next, the mediation of cohesion between personality and similarity 
or accuracy of the task and team mental models was examined. Then the three-step 
procedure was run for the mediation of mental model similarity or mental model 
accuracy between personality and team performance. This same procedure was 
conducted at the individual level excluding the shared mental model variables.
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Team Regression Analyses
Several regression analyses were run to test the effects of cohesion and mental 
models on team performance. First, the accuracy and similarity of mental models were 
examined. For Hypothesis la, the mean of task mental model ratings were not 
positively related to team performance as predicted and was found to relate to lower 
standard deviations of team grades given to students, t(1, 153) = -2.301, p  < .05. This 
suggests that with higher task mental models there was a lower distribution of team 
grades. In support of Hypothesis lb, explicit team mental model ratings produced 
higher team ratings given by professors, t( 1,112) = 2.041 ,P<  .05, and lower standard 
deviations of team grades, /(l, 153) = -2.432, p  < .05. It was also found that greater 
implicit team mental model similarity produced a high standard deviation of individual 
ratings given by professors to students, /(l, 87) = 2.499, p  < .05. In support of 
Hypothesis 2a, task mental model professor accuracy produced higher individual 
ratings, t(\, 160) = 2.078,p <  .05, and lower deviations in the team members’ individual 
grades, /(l, 160) = -2.692,p  < .05. Team mental model professor accuracy had a 
negative relationship with the mean team grade, t{ 1,153) =-2.551 ,P <  .05, and a 
positive relationship with the standard deviation of team grades, t(l, 153) = 2.314 ,p  
<.05. Also, there was a greater standard deviation of individual grades when the team 
had team mental model professor accuracy, t{1, 160) = 2.743,/? < .01. This does not 
support Hypothesis 2b.
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Regression analyses were also conducted to determine the relationship among 
cohesion, mental models, and performance. Task cohesion was found to have no 
relationship with shared task mental models as predicted in Hypothesis 5a. However, 
the standard deviation of task cohesion was found to positively relate to task mental 
model professor accuracy, t(1, 159) = 1.993,/? < .05. This is opposite o f what was 
predicted in Hypothesis 5b. The consensus of task cohesion positively related to team 
ratings given by professors, f(l, 110) = 2.588,/? < .05, and to the mean of the team’s 
grade, t(1,153) = 2.642, p  < .01. Also, the mean of task cohesion was related to the 
team ratings, t(1,111) = 2.972, p  < .01. These findings support Hypothesis 5c. Due to 
a lack of relationships between task cohesion and task mental model accuracy and 
similarity, mediations were not conducted and Hypotheses 5d and 5e were not 
supported.
Team mental model similarity and accuracy were regressed on social cohesion. 
Refuting Hypotheses 7a and 7b, there were no relationships found between social 
cohesion and either of these variables. There were relationships found between the 
mean of social cohesion and both the team’s grade, /(l, 153) = 2.673,/? < .01, and the 
team ratings given by professors, t(l, 111) = 2.135,/? < .05. The predicted mediation of 
Hypotheses 7d and 7e could not be tested.
Next, the team personality traits were examined. Multiple regression analyses 
were run for the mean of team conscientiousness. Supporting Hypotheses 18a,b,c, and 
d, team conscientiousness was positively related to task cohesion, f(l, 160) = 2.457,/? < 
.05, implicit task mental model similarity, t{1, 160) = 2.142,/? < .05, task mental model
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accuracy based on the average professor, f(l, 160) = 2.157,/? < .05, and mean individual 
ratings of performance, t(1, 87) = 2.288,/? < .05.
The significant findings for conscientiousness led to an examination of task 
cohesion mediating the relationship between conscientiousness, task mental model 
accuracy, and similarity. In the regression equation with conscientiousness, the path 
between task cohesion and task mental model similarity was not significant, t(2,159) = 
-.517,/? > .05. The path between task cohesion and task mental model accuracy was 
also not significant, t(l, 159) = .105,/? > .05, when in the regression equation with 
conscientiousness.
The mediation of task mental model similarity and accuracy between 
conscientiousness and the mean individual performance ratings was also tested. When 
entered with conscientiousness, task mental model accuracy and task mental model 
similarity did not have significant relationships with mean individual ratings, t(2, 87) =
1.509,/? < .05; t(2, 87) = .344,/? < .05, respectively. Last, the mediation of task 
cohesion between team conscientiousness and mean individual ratings was tested.
There was a significant relationship between task cohesion and mean individual ratings, 
t{2, 87) = 3.349,/? < .001, when conscientiousness was in the equation. The 
relationship between conscientiousness and mean individual ratings was partially 
reduced with task cohesion in the equation, t(2, 87) = 2.051, p  < .05. The partial 
mediation of task cohesion was tested with a Sobel test, and the indirect effect was 
rendered non-significant, t(2, 87) =1.85,/? > .05. Therefore, no support was found for 
Hypothesis 22a.
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When aggregated at the mean level, team emotional stability was found to have 
non-significant relationships with task cohesion, task mental model similarity, task 
mental model accuracy, and team performance. Mean emotional stability was found to 
have a significant positive relationship with task cohesion, t(1,160) = 1.975,/? < .05, 
supporting Hypothesis 21a. This suggests that higher team emotional stability will lead 
to greater task cohesion ratings among team members. No mediations were possible 
due to the lack of significant findings for the other direct effects (i.e., Hypotheses 21b 
through 2 Id), and this provides no support for Hypothesis 22b.
Team extraversion was tested to see if it would relate to social cohesion, team 
mental model similarity, team mental model accuracy, and team performance as 
predicted in Hypotheses 19a through 19d. Support was found for all of the hypotheses 
except for 19b (i.e., team mental model similarity) and opposite support was found for 
19c (i.e., team mental model accuracy). The mean of team extraversion was related to 
both the consensus of social cohesion, t( 1, 157) -  3.651 ,P <  .001, and the mean of 
social cohesion, t(l, 160) = 2.393,/? < .05. The mean of team extraversion was also 
negatively related to team mental model accuracy as determined by the average of 
professors, /(l, 160) = -2.482,/? < .05. Lower team extraversion produced greater 
accuracy in team mental models. The standard deviation of team extraversion was 
related to the mean of individual student grades in the team, t(l, 160) = 2.376,/? < .05. 
Higher means of individual grades were found in teams with a greater variability of 
extraversion. The mediation of social cohesion between extraversion and team mental 
model accuracy based on the average professor was tested. When entered in the
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regression equation with extraversion, mean social cohesion, t(2,159) = .642, p  > .05, 
and the consensus of social cohesion, t(2,156) = .409, p  > .05, were unrelated to team 
mental model accuracy. These findings provide no support for Hypotheses 23 a.
The direct effects of team agreeableness were analyzed for relationships with 
social cohesion, team mental model similarity, team mental model accuracy, and team 
performance. The only relationship that was significant was between mean team 
agreeableness and the standard deviation of team performance, t(l, 153) = -2.911 ,p  < 
.01, in partial support of Hypothesis 20d. This suggests that teams with a high degree 
of agreeableness were less likely to differ in the individual grades received on their 
team projects. None of the other hypotheses was supported (i.e., 20a through 20c and 
23b).
Individual Regression Analyses
The individual level of mental model accuracy was tested first. Individual task 
mental model accuracy was not found to relate to individual performance. This finding 
did not support Hypothesis 3a. Refuting Hypothesis 3b, individual team mental model 
accuracy compared with the course professor related negatively to individual grades, 
t(1,490) = -2.432,p  < .05. This suggests that students with less accurate team mental 
models earned higher course grades.
Individual cohesion constructs were examined next. In support of Hypotheses 
6a and 6b, task cohesion positively related to task mental model accuracy compared
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with the average professor /(l, 482) = 2.124,/? < .05, and individual ratings given by the 
professor, t( 1, 301) = 2.011 ,p <  .05. To conduct the mediation, task cohesion and task 
mental model accuracy were analyzed. Task mental model accuracy was not related to 
individual ratings given by professors, t(2, 268) = -.383,/? > .05, indicating that no 
mediation was occurring. Social cohesion was not related to the accuracy of team 
mental models as predicted in Hypothesis 8.
The individual personality traits were analyzed to see if any direct or indirect 
effects existed among the variables. Individual conscientiousness was found to relate 
positively with task cohesion, t(1, 537) = 3.553,/? < .001. Hypothesis 9b was not 
supported because individual conscientiousness did not relate to task mental model 
accuracy. Individual conscientiousness was positively related to individual classroom 
grades, /(l, 585) = 4.158,/? < .001, and individual professor ratings, /(l, 328) = 3.936,/? 
< .001, which was predicted in Hypothesis 9c.
In order to see if there was a mediation of task cohesion in the relationship 
between conscientiousness and performance, performance was regressed on both of 
these variables. Both variables had a significant relationship with the individual 
professor ratings, indicating a partial mediation of task cohesion (see Table 12). A 
Sobel test was conducted to examine the significance of the indirect effect of 
conscientiousness on individual performance through task cohesion. The indirect path 
through task cohesion was significant, t(2, 296) = 4.167,/? < .001. This partial 
mediation of task cohesion provides support for Hypothesis 15a.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
149
Table 12
Summary Regression Results o f the Mediation o f Task Cohesion in the
Relationship between Conscientiousness and Individual Professor Ratings.
Variable b SE P T Total R2
Model 1 (Task Cohesion)
Conscientiousness 0.287 0.081 0.152 3.553** 0.023
Model 2 (Ratings)
Conscientiousness 0.025 0.006 0.212 3.936** 0.045
Model 3 (Ratings)
Conscientiousness 0.020 0.006 0.189 3.326** 0.053
Task Cohesion 0.007 0.003 0.120 2.115*
Note. N=  538. *Denotes p < .05. **Denotes p < .01.
Hypotheses 10a through 10c predicted that extraversion would relate to social 
cohesion, team mental model accuracy, and individual performance. Only one of these 
hypotheses was supported. Extraversion was positively related to social cohesion, 1(1, 
537) = 4.159,p <  .001, and no mediation analyses were conducted.
Agreeableness was examined next. Support was not found for any of the 
hypotheses predicting a relationship between individual agreeableness and social 
cohesion, team mental model accuracy, and individual performance. No mediation 
analyses were conducted. This refutes Hypotheses 11a through 11c and 14b.
Emotional stability was predicted to relate to social cohesion, task cohesion, 
team mental model accuracy, task mental model accuracy, and individual performance. 
Two of these hypotheses were supported (12a and 13a). Emotional stability was
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positively related to both social cohesion, t(1, 537) = 2.166,/? < .05, and task cohesion, 
t(l, 537) = 3.059,/? < .01. No mediation analyses were conducted, and therefore 
Hypotheses 14c and 15b were not supported.
Personality Interaction Analyses
For the examination of the hypothesized two-way interactions at the team level, 
each of the personality traits were centered by subtracting the mean from each data 
point. Once centered, the traits were multiplied together to form the interaction 
variables. Centering of the variables reduces the level of intercorrelation among the 
main effects and the interaction term. This procedure is recommended by Aiken and 
West (1991) to produce stable regression coefficients and lower standard errors. This 
was also done for the interaction of shared and accurate mental models.
The centered personality variables were entered in step one, and the two-way 
interactions of these variables were entered in step two. Personality interactions were 
entered in the regression analysis to predict either team cohesion (task or social), shared 
mental models (task or team), the accuracy of mental models (task or team), and team 
performance. This will produce seven separate hierarchical regression analyses. 
Interactions of personality at the individual level were conducted in a similar manner to 
find their effect on cohesion (task or social), mental model quality (task or team), and 
individual performance (i.e., producing five separate hierarchical regression analyses).
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Team level Interactions
At the team level, partial support was found for Hypotheses 24 and 25. 
Interactions were found between the standard deviation of team personality traits and 
mental model ratings (see Table 13). The relationship between conscientiousness and 
task mental models was stronger when emotional stability had a high standard deviation 
among members, t(3,158) = -2.785,/? < .01. The relationship was not as strong when 
the standard deviation of emotional stability was low, t{3,158) = .945,/? > .05. As seen 
in Figure 5, less variability in team member conscientiousness and more variability in 
emotional stability produce high explicit task mental models. With high variability in 
team conscientiousness, task mental model ratings are significantly lower.
The standard deviation of extraversion and team mental models had a significant 
relationship when the standard deviation of agreeableness was low, t(3,158) = -2.134,/? 
< .05, and a moderate relationship when agreeableness was high, t(3,158) = 1.954,/? = 
.052. The highest explicit team mental models for the teams in this study are produced 
when little variability exists among team agreeableness and little variability exists 
among extraversion (see Figure 6). Explicit team mental models decrease when the 
standard deviation of team extraversion increases along the low team agreeableness 
standard deviation line. When there is high variance among team members’ 
agreeableness, the explicit team mental models are moderately high at a high variability 
of team extraversion. Team mental models are reduced when there is less variability of 
team extraversion among members along the low variance agreeableness line.
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Table 13
Summary o f the Hierarchical Regression Analyses for the Effect
o f the Centered Variables o f  Emotional Stability, Extroversion, Agreeableness,
and Conscientiousness in Predicting Mean Mental Model Ratings.
Variable b SE fi T Total R2 AR2
Task
Step 1 
ES -0.161 0.421 -0.031 -0.384 0.011
C -0.624 0.479 -0.106 -1.301
Step 2 
ES x C 0.357 0.133 0.210 2.685* 0.054 0.043
Team
Step 1 
E 0.025 0.697 0.003 0.036 0.005
A -0.626 0.735 -0.070 -0.852
Step 2 
E x A 0.726 0.237 0.248 3.058* 0.060 0.055
Note. N  = 161. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness. 
Standard deviation aggregation used for four personality traits. * Denotes p < .05. **Denotes p < .01.
















SD of Team Conscientiousness
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Figure 5. The interaction between the standard deviation of team conscientiousness and 
the standard deviation of emotional stability in predicting mean task mental models.












SD of Team Extraversion
Figure 6. The interaction between the standard deviation of team extraversion and the 
standard deviation of agreeableness in predicting mean team mental models.
Some main effects emerged for the team personality traits aggregated at the 
mean level, as seen in Tables 14 through 21. Specifically, the mean of 
conscientiousness predicted team ratings given by professors, mean individual ratings, 
the standard deviation of individual ratings, task cohesion, and task mental model 
similarity. Emotional stability predicted the deviation of individual ratings, where 
teams that were emotionally stable had greater deviations in the individual ratings given 
to them by professors. Extraversion was related to the consensus ratings for social
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cohesion, the mean of social cohesion ratings, and team mental model accuracy using 
the average of professor mental models.
Table 14
Summary o f  the Hierarchical Regression Analyses for the Effect
o f  the Centered Variables o f  Emotional Stability, Extroversion, Agreeableness,
and Conscientiousness in Predicting Team Consensus Cohesion.
Variable B SE P t Total R2 AR2
Task Cohesion
Step 1 
ES -0.021 0.133 -0.013 -0.156 0.016
C 0.251 0.163 0.131 1.542
Step 2 
ES x C -0.015 0.038 -0.032 -0.400 0.017 0.001
Social Cohesion
Step 1
E 0.634 0.163 0.314 3.885** 0.088
A -0.219 0.167 -0.106 -1.308
Step 2 
E x  A -0.053 0.047 -0.088 -1.108 0.095 0.007
Note. N=  161. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness. 
Mean aggregation used for the four personality traits. ^Denotes p < .05. **Denotes p < .01.
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Table 15
Summary o f the Hierarchical Regression Analyses for the Effect
o f the Centered Variables o f  Emotional Stability, Extroversion, Agreeableness,
and Conscientiousness in Predicting Team Cohesion.
Variable b SE P t Total R2 AR2
Task Group Cohesion
Step 1
ES 0.094 0.114 0.069 0.830 0.049
C 0.305 0.137 0.186 2.223*
Step 2
ES x C 0.040 0.032 0.097 1.239 0.058 0.009
Social Group Cohesion
Step 1
E 0.305 0.127 0.201 2.413* 0.038
A -0.034 0.130 -0.022 -0.263
Step 2
E x A 0.031 0.033 0.074 0.945 0.043 0.005
Note. N  = 161. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness. 
Mean aggregation used for the four personality traits. *Denotes p < .05. **0600168 p < .01.
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Table 16
Summary o f the Hierarchical Regression Analyses for the Effect
o f  the Centered Variables o f Emotional Stability, Extroversion, Agreeableness,
and Conscientiousness in Predicting Mental Model Average Accuracy.
Variable b SE fi t Total R2 AR2
Task
Step 1 
ES 0.002 0.003 0.048 0.572 0.030
C 0.007 0.004 0.150 1.771
Step 2 
ES x C 0.000 0.001 0.033 0.417 0.031 0.001
Team
Step 1 
E -0.010 0.005 -0.172 -2.073* 0.040
A -0.003 0.005 -0.058 -0.695
Step 2 
E x A 0.001 0.001 0.043 0.540 0.042 0.002
Note. N=  161. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness. 
Mean aggregation used for the four personality traits. *Denotes p < .05. **Denotes p < .01.
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Table 17
Summary o f the Hierarchical Regression Analyses for the Effect
o f the Centered Variables o f Emotional Stability, Extroversion, Agreeableness,
and Conscientiousness in Predicting Implicit Mental Model Similarity.
Variable b SE 0 t Total R2 AR2
Task
Step 1
ES -0.004 0.002 -0.131 -1.560 0.043
C 0.007 0.003 0.217 2.585*
Step 2
ES x C 0.000 0.001 -0.028 -0.350 0.043 0.000
Team
Step 1
E -0.003 0.003 -0.084 -0.998 0.019
A 0.005 0.003 0.141 1.679
Step 2
E x  A 0.000 0.001 0.035 0.443 0.020 0.001
Note. N =  161. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness. 
Mean aggregation used for the four personality traits. *Denotes p < .05. **Denotes p < .01.
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Table 18
Summary o f the Hierarchical Regression Analyses for the Effect
o f the Centered Variables o f  Emotional Stability, Extraversion, Agreeableness,
and Conscientiousness in Predicting Mean Team Ratings.
Variable b SE fi t Total R2 AR2
Step 1
ES -0.010 0.011 -0.090 -0.893 0.035
C 0.028 0.014 0.200 1.979*
E 0.017 0.013 0.130 1.302 0.015
A -0.003 0.014 -0.024 -0.240
Step 2
ES x C -0.004 0.003 -0.114 -1.210 0.047 0.013
E x  A 0.000 0.003 -0.008 -0.087 0.016 0.001
Note. N  = 161. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness. 
Mean aggregation used for the four personality traits. *Denotes p < .05. **Denotes p < .01.
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Table 19
Summary o f the Hierarchical Regression Analyses for the Effect
o f the Centered Variables o f Emotional Stability, Extraversion, Agreeableness,
and Conscientiousness in Predicting Mean Individual Ratings.
Variable b SE f t t Total R2 AR2
Step 1
ES -0.001 0.013 -0.006 -0.052 0.057
C 0.038 0.017 0.239 2.230*
E 0.010 0.016 0.078 0.660 0.009
A 0.004 0.017 0.029 0.250
Step 2
ES x C -0.005 0.004 -0.144 -1.343 0.076 0.020
E x A 0.007 0.004 0.199 1.870 0.048 0.039
Note. N=  161. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness. 
Mean aggregation used for the four personality traits. *Denotes p < .05. **Denotes p < .01.
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Table 20
Summary o f the Hierarchical Regression Analyses for the Effect
o f the Centered Variables o f Emotional Stability, Extraversion, Agreeableness,
and Conscientiousness in Predicting Standard Deviation Individual Ratings.
Variable b SE P t Total R2 AR2
Step 1
ES 0.015 0.008 0.162 1.923* 0.031
C -0.018 0.010 -0.156 -1.851*
E -0.008 0.012 -0.082 -0.703 0.022
A -0.010 0.013 -0.095 -0.813
Step 2
ES x C 0.000 0.002 -0.002 -0.026 0.031 0.000
E x A -0.002 0.003 -0.080 -0.735 0.029 0.007
Note. N  = 161. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness. 
Mean aggregation used for the four personality traits. *Denotes p < .05. ** Denotes p < .01.
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Table 21
Summary o f the Hierarchical Regression Analyses for the Effect
o f the Centered Variables o f  Emotional Stability, Extraversion, Agreeableness,
and Conscientiousness in Predicting Team Grades.
Variable b SE P t Total R2 AR2
Step 1
ES 0.017 0.013 0.113 1.302 0.015
C -0.018 0.015 -0.104 -1.197
E -0.007 0.015 -0.041 -0.473 0.002
A 0.006 0.015 0.036 0.420
Step 2
ES x C 0.000 0.004 -0.003 -0.035 0.015 0.000
E x A -0.003 0.004 -0.055 -0.678 0.005 0.003
Note. N=  161. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness. 
Mean aggregation used for the four personality traits. ♦Denotes p < .05. ** Denotes p < .01.
Individual-level Interactions
Interactions were also examined at the individual level. There was no support 
found for Hypotheses 16 and 17a. There were no significant findings for task mental 
model accuracy. Conscientiousness was found to have a significant main effect on 
individual course grades and on individual professor ratings (see Tables 22 and 23). 
Significant main effects were also found in predicting social cohesion. Emotional 
stability and extraversion both predicted higher social cohesion ratings (see Table 24).
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Extraversion had a main effect on team mental model accuracy based on professor 
ratings (see Table 25). Interactions were found between emotional stability and 
extraversion and between emotional stability and agreeableness predicting individual 
professor ratings (Table 23). Simple slope analyses were conducted on each of the 
interactions.
Table 22
Summary o f  the Hierarchical Regression Analyses for the Effect
o f  the Centered Variables o f  Emotional Stability, Extraversion, Agreeableness,
and Conscientiousness in Predicting Individual Course Grades.
Variable B SE B t Total R2 AR2
Step 1
a)ES 0.003 0.005 0.028 0.636 0.001
E -0.005 0.006 -0.033 -0.749
b)ES 0.001 0.004 0.006 0.143 0.002
A 0.006 0.006 0.043 0.999
c)E -0.006 0.006 -0.043 -0.972 0.004
A 0.008 0.006 0.058 1.329
d)ES -0.006 0.005 -0.060 -1.350 0.032
C 0.025 0.006 0.193 4.356**
Step 2
a)ES x E 0.001 0.001 0.035 0.831 0.002 0.001
b)ES x A 0.001 0.001 0.068 1.647 0.007 0.005
c)E x A 0.001 0.001 0.043 1.021 0.005 0.001
d)ES x C 0.001 0.001 0.044 1.074 0.034 0.002
Note. N  = 586. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness. 
*Denotes p < .05. **Denotes p < .001. Separate hierarchical regressions denoted by a, b, c and d.
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Table 23
Summary o f the Hierarchical Regression Analyses for the Effect
o f the Centered Variables o f Emotional Stability, Extroversion, Agreeableness,
and Conscientiousness in Predicting Mean Individual Performance Ratings.
Variable b SE P t Total R2 AR2
Step 1
a)ES 0.005 0.005 0.055 0.939 0.007
E 0.005 0.007 0.044 0.746
b)ES -0.006 0.005 -0.067 -1.151 0.005
A 0.001 0.007 0.008 0.143
c)E 0.007 0.007 0.059 1.001 0.004
A 0.001 0.007 0.009 0.148
d)ES 0.002 0.005 0.021 0.351 0.045
C 0.026 0.007 0.221 3.730**
Step 2
a)ES x E 0.002 0.001 0.157 2.862** 0.031 0.024
b)ES x A 0.002 0.000 0.132 2.377* 0.022 0.017
c)E x A 0.001 0.001 0.041 0.734 0.006 0.002
d)ES x C 0.000 0.001 0.032 0.597 0.047 0.003
Note. N  = 329. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness. 
*Denotes p < .05. **Denotes p < .01. Separate hierarchical regressions denoted by a,b, c, and d.
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Table 24
Summary o f the Hierarchical Regression Analyses for the Effect
o f the Centered Variables o f Emotional Stability, Extroversion, Agreeableness,
and Conscientiousness in Predicting Individual Cohesion Ratings.
Variable b SE P T Total R2 AR2
Task Cohesion
Step 1
ES 0.131 0.071 0.085 1.839 0.029
C 0.225 0.088 0.119 2.569**
Step 2
ES x C -0.012 0.010 -0.053 -1.252 0.032 0.003
Social Cohesion
Step 1
a)ES 0.051 0.064 0.036 0.790 0.032
E 0.305 0.084 0.164 3.621**
b)ES 0.124 0.063 0.088 1.982* 0.009
A 0.042 0.084 0.022 0.497
c)E 0.341 0.0841 0.183 4.052** 0.032
A -0.036 0.085 -0.019 -0.425
Step 2
a)ES x E 0.006 0.009 0.026 0.611 0.033 0.001
b)ES x A 0.013 0.009 0.064 1.486 0.013 0.004
c)E x A -0.012 0.013 -0.040 -0.923 0.033 0.001
Note. N  = 538. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness. 
^Denotes p < .05. **Denotes p < .001.
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Table 25
Summary o f the Hierarchical Regression Analyses for the Effect
o f  the Centered Variables o f  Emotional Stability, Extroversion, Agreeableness,
and Conscientiousness in Predicting Individual Mental Model Accuracy.
Variable b SE p t Total R2 AR2
Task
Step 1
ES 0.001 0.001 0.025 0.511 0.001
C 0.000 0.001 -0.002 -0.040
Step 2
ES x C 0.000 0.000 0.030 0.642 0.001 0.000
Team
Step 1
a)ES 0.000 0.001 0.000 -0.004 0.007
E -0.002 0.001 -0.085 -1.743
b)ES -0.001 0.001 -0.032 -0.683 0.001
A 0.000 0.001 0.004 0.081
c)E -0.002 0.001 -0.093 -1.946* 0.008
A 0.001 0.001 0.025 0.531
Step 2
a)ES x E 0.000 0.000 0.090 1.963* 0.015 0.009
b)ES x A 0.000 0.000 0.007 0.043 0.001 0.000
c)E x A 0.000 0.000 0.060 1.319 0.011 0.003
Note. N  = 487. ES = Emotional Stability, E = Extraversion, A = Agreeableness, C = Conscientiousness. 
♦Denotes p < .05. **Denotes p < .001.
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Slope significance was found for extraversion when emotional stability was high, 
t(3, 326) = 2.435, p  <.05, but not when emotional stability was low, t{3, 326) = -1.325, 
p > .05, (see Figure 7). Professors rated their students higher on performance when they 
were highly emotionally stable and extraverted than when they were emotionally stable 
and more introverted. Performance ratings were not as affected by extraversion when 
the student was low on emotional stability (i.e., more neurotic). These findings provide 












Figure 7. The interaction between individual extraversion and emotional stability in 
predicting individual professor ratings.
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Significance was found during the simple slope analysis for emotional stability 
when agreeableness was high, t{3,326) = -2.41,/? < .05, but not when agreeableness 
was low, /(3, 326) = .219,/? > .05, (see Figure 8). Professors rated their students’ 
performance higher when they were agreeable and emotionally stable then when they 
were agreeable and more neurotic. With low agreeableness, emotional stability did not 
matter as much in professors’ individual performance ratings. While emotional stability 
did not moderate the relationship between agreeableness and individual performance as 
predicted, agreeableness did moderate the relationship between emotional stability and 










Figure 8. The interaction between individual emotional stability and agreeableness in 
predicting individual professor ratings.
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Mental Model Accuracy and Similarity Interactions
To investigate the interaction of mental model accuracy and similarity, the 
centered independent variables of accuracy and similarity of task or team mental models 
were entered in step one. In step two the interaction term was entered with the 
dependent variable of team performance. As seen in Tables 26 and 27, there were no 
significant main effects or interactions found for task accuracy or similarity on the team 
grade or on the team performance ratings. This was also the case for team mental 
model accuracy and similarity. These findings refute Hypotheses 4a and 4b. Only one 
main effect was found between the team grade and team mental model accuracy based 
on professor ratings. These findings support Hypothesis 2b and are shown in Tables 28 
and 29.
Individual performance was also analyzed post hoc to see if this would be 
predicted by the interaction of task mental model accuracy and similarity. The 
interaction of task mental model similarity and average professor accuracy produced a 
significant relationship with the team’s mean individual grades (see Table 30). Simple 
slope analyses were conducted to understand this relationship. There is a stronger 
negative relationship between task mental model similarity and mean individual 
performance when task mental model accuracy is low, t(3, 158) = -2.678, p  < .01, than 
when accuracy is high, t(3, 158) = .715, p  > .05. As seen in Figure 9, the highest mean 
individual grades were found in teams with both high task mental model similarity and 
accuracy compared to the average professor task mental models. The mean individual
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grades decrease the most for teams with low task mental model accuracy and high task 
mental model similarity, suggesting that task mental model accuracy in the team helps 
individual student grades more than similarity.
Table 26
Summary o f  the Hierarchical Regression Analyses for the Effect 
o f the Centered Variables o f Implicit Shared Task Mental Models and
Task Mental Model Average Accuracy in Predicting Team Performance.
Variable b SE B T Total R2 AR2
Team Grade
Step 1
Task Similarity -0.667 0.423 -0.128 -1.575 0.031
Task Accuracy -0.439 0.285 -0.123 -1.542
Step 2
Sim x Accuracy 4.997 2.679 0.15 1.865 0.053 0.022
Mean Team Ratings
Step 1
Task Similarity 0.596 0.44 0.128 1.355 0.017
Task Accuracy -0.061 0.249 -0.023 -0.245
Step 2
Sim x Accuracy 4.257 2.523 0.16 1.687 0.042 0.025
Note. N  = 161. ^Denotes p < .05. **Denotes p < .01.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
171
Table 27
Summary o f the Hierarchical Regression Analyses for the Effect
o f the Centered Variables o f Implicit Shared Task Mental Models and
Task Mental Model Professor Accuracy in Predicting Team Performance.
Variable b SE 0 t Total R2 AR2
Team Grade
Step 1
Task Similarity -0.667 0.426 -0.126 -1.566 0.019
Task Accuracy -0.202 0.332 -0.049 -0.607
Step 2
Sim x Accuracy -3.732 3.093 -0.102 -1.206 0.028 0.009
Mean Team Ratings
Step 1
Task Similarity 0.584 0.437 0.126 1.336 0.024
Task Accuracy -0.293 0.31 -0.089 -0.945
Step 2
Sim x Accuracy 4.868 3.639 0.131 1.338 0.04 0.016
Note. N=  161. *Denotes p < .05. **Denotes p < .01.
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Table 28
Summary o f the Hierarchical Regression Analyses for the Effect
o f the Centered Variables o f Implicit Shared Team Mental Models and
Team Mental Model Average Accuracy in Predicting Team Performance.
Variable b SE P t Total R2 AR2
Team Grade
Step 1
Team Similarity -0.553 0.404 -0.111 -1.368 0.017
Team Accuracy 0.244 0.251 0.079 0.974
Step 2
Sim x Accuracy -2.731 2.247 -0.106 -1.216 0.026 0.010
Mean Team Ratings
Step 1
Team Similarity 0.194 0.403 0.046 0.482 0.017
Team Accuracy 0.291 0.235 0.117 1.238
Step 2
Sim x Accuracy 2.758 2.421 0.114 1.139 0.028 0.012
Note. N=  161. ‘Denotes p < .05. “ Denotes p < .01.
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Table 29
Summary o f  the Hierarchical Regression Analyses for the Effect 
o f the Centered Variables o f Implicit Shared Team Mental Models and 
Team Mental Model Professor Accuracy in Predicting Team Performance.
Variable b SE fi t Total R2 AR2
Team Grade
Step 1
Team Similarity -0.324 0.405 -0.085 -0.800 0.045
Team Accuracy -0.682 0.292 -0.189 -2.334*
Step 2
Sim x Accuracy -2.933 2.173 -0.117 -1.350 0.056 0.011
Mean Team Ratings
Step 1
Team Similarity 0.127 0.407 0.03 0.312 0.035
Team Accuracy 0.386 0.259 0.143 1.491
Step 2
Sim x Accuracy 1.978 2.428 0.08 0.814 0.037 0.002
Note. N =  161. ‘ Denotes p < .05. “ Denotes p < .01.
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Table 30
Summary o f the Hierarchical Regression Analyses for the Effect
o f the Centered Variables o f Implicit Shared Task Mental Models and
Task Mental Model Average Accuracy in Predicting Individual Performance.
Variable b SE 0 t Total R2 AR2
Mean Individual Grade
Step 1
Task Similarity -0.522 0.410 -0.100 -1.272 0.018
Task Accuracy 0.308 0.272 0.089 1.134
Step 2
Sim x Accuracy 6.247 2.576 0.191 2.426* 0.053 0.035
Mean Individual Ratings
Step 1
Task Similarity 0.172 0.466 0.039 0.369 0.044
Task Accuracy 0.577 0.293 0.208 1.970
Step 2
Sim x Accuracy 2.199 2.837 0.085 0.775 0.051 0.007
Note. = 161. *Denotes p < .05. **Denotes p < .01.






Task Mental Model Similarity
Figure 9. The interaction between task mental model similarity and task mental model 
accuracy based on the professor in predicting individual grades aggregated with the 
team mean.
As shown in Table 31, a significant relationship was found between the team’s 
task mental model accuracy when compared to the professor and mean individual 
ratings of performance. Seen in the same table for predicting lower deviations among 
individual grades of the team, a main effect was found for task mental model accuracy 
and a significant interaction was found between task similarity and accuracy. Simple 
slope analyses were conducted. A stronger relationship was found between the 
individual standard deviation of performance and task accuracy when task mental 
model similarity was low, t(3, 158) = -3.416,p <  .01, than when it was high, t(3,158) = 
-.11 l ,p  > .05. As seen in Figure 10, low task mental model similarity seems to have
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the greatest impact on the standard deviation of individual grades in the team. When 
there is low similarity and low accuracy among task mental models, the standard 
deviation of the individual grades of the team is the greatest. However, when there is 
low similarity and high task mental model accuracy, individual grades do not deviate as 
much within the team.
Table 31
Summary o f  the Hierarchical Regression Analyses for the Effect 
o f the Centered Variables o f  Implicit Shared Task Mental Models and
Task Mental Model Professor Accuracy in Predicting Individual Performance.
Variable b SE P t Total R2 AR2
Individual Grade
Step 1
Task Similarity -0.525 0.412 -0.101 -1.274 0.011
Task Accuracy 0.15 0.313 0.038 0.478
Step 2
Sim x Accuracy -3.395 2.98 -0.095 -1.139 0.019 0.008
Mean Individual Ratings
Step 1
Task Similarity 0.204 0.466 0.046 0.438 0.050
Task Accuracy 0.709 0.339 0.221 2.095*
Step 2
Sim x Accuracy 0.360 3.285 0.012 0.109 0.050 0.000
SD Individual Grade
Step 1
Task Similarity -0.111 0.272 -0.032 -0.407 0.044
Task Accuracy -0.555 0.207 -0.207 -2.675*
Step 2
Sim x Accuracy 4.089 1.953 0.169 2.093* 0.07 0.026
Note. N =  161. * D en o tes  p  <  .05 . **D en o tes p  <  .01 .




















Task Mental Model Accuracy (prof)
Figure 10. The interaction between task mental model accuracy based on the professor 
and task mental model similarity in predicting the individual grades aggregated with the 
team standard deviation.
All of the regression analyses discussed above provide support for several of the 
hypotheses predicted at the individual and team levels. These findings are summarized 
in Table 32. This table lists the original hypotheses and indicates those that were 
supported, those that were not supported, those that were partially supported and those 
where the results were opposite from what was predicted.
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Table 32
Tested Hypotheses for Mental Models, Cohesion, and Personality at the 
Individual and Team Levels.
Hypotheses Results
Team-level Mental Models
Hla. Shared task mental models will positively relate to team Partially
performance. Supported
Hlb. Shared team mental models will positively relate to team
Supportedperformance.
H2a. Task mental model accuracy will positively relate to team
Supportedperformance.
Hlb. Team mental model accuracy will positively relate to Opposite
team performance. Support
H4a. Task mental model similarity and accuracy will interact
significantly in producing team performance. The
Partiallyrelationship between task accuracy and team performance
will be stronger among teams high in task similarity than Supported
teams low in task similarity.
H4b. Team mental model similarity and accuracy will interact
significantly in producing team performance. The
Notrelationship between team accuracy and team
performance will be stronger among teams high in team Supported
similarity than teams low in team similarity.
Individual-level Mental Models
H3a. Individual mental model accuracy of the task will
Not
Supported
positively relate to individual performance.
H3b. Individual mental model accuracy of the team will Opposite
positively relate to individual performance. Support
(continued on following page)





H5a. Task cohesion will positively relate to shared task mental Not
models. Supported
H5b. Task cohesion will positively relate to the accuracy of task Opposite
mental models. Support
H5c. Task cohesion will positively relate to team performance. Supported
H5d Shared task mental models will mediate the relationship Not
between task cohesion and team performance. Supported
H5e. Task mental model accuracy will mediate the relationship Not '
between task cohesion and team performance. Supported
H7a. Social cohesion will positively relate to shared team Not
mental models. Supported
H7b. Social cohesion will positively relate to the accuracy of Not
team mental models. Supported
H7c. Social cohesion will positively relate to team performance. Supported
H7d. Shared team mental models will mediate the relationship Not
between social cohesion and team performance. Supported
H7e. Team mental model accuracy will mediate the relationship Not
between social cohesion and team performance. Supported
Individual-level Cohesion
H6a. At the individual-level task cohesion will positively relate
to accurate task mental models. Supported
H6b. At the individual-level task cohesion will positively relate
to performance. Supported
H6c. At the individual-level task mental model accuracy will
mediate the relationship between task cohesion and Not
performance. Supported
H8. At the individual-level, social cohesion will positively Not
relate to accurate team mental models. Supported
(continued on following page)





H9a. Individual conscientiousness will positively relate to task
Supportedcohesion.
H9b. Individual conscientiousness will positively relate to task Not
mental model accuracy. Supported
H9c. Individual conscientiousness will positively relate to
Supportedindividual classroom performance.
HlOa. Individual extraversion will positively relate to social
cohesion. Supported
HI Ob. Individual extraversion will positively relate to team Not
mental model accuracy. Supported
HlOc. Individual extraversion will positively relate to individual Not
classroom performance. Supported
HI la. Individual agreeableness will positively relate to social Not
cohesion. Supported
HI lb. Individual agreeableness will positively relate to team Not
mental model accuracy. Supported
H llc. Individual agreeableness will positively relate to Not
individual classroom performance. Supported
HI 2a. Individual emotional stability will positively relate to
Supportedsocial cohesion.
HI 2b. Individual emotional stability will positively relate to Not
team mental model accuracy. Supported
HI 3a. Individual emotional stability will positively relate to task
Supportedcohesion.
HI 3b. Individual emotional stability will positively relate to task Not
mental model accuracy. Supported
H13c. Individual emotional stability will positively relate to Not
individual classroom performance. Supported
(continued on following page)





HI 4a. Social cohesion and accurate team mental models will
mediate the relationship between individual extraversion 
and performance.
HI 4b. Social cohesion and accurate team mental models will
mediate the relationship between individual agreeableness 
and performance.
HI 4c. Social cohesion and accurate team mental models will 
mediate the relationship between individual emotional 
stability and performance.
HI5a. Task cohesion and accurate task mental models will 
mediate the relationship between individual 
conscientiousness and performance.
HI 5b. Task cohesion and accurate task mental models will 
mediate the relationship between individual emotional 
stability and performance.
HI 6 The relationship between individual conscientiousness
and task cohesion, accurate task mental models, and 
performance will be stronger among individuals high in 
emotional stability than among individuals low in 
emotional stability.
HI 7a. The relationship between individual extraversion and 
social cohesion, accurate team mental models, and 
performance will be stronger among individuals high in 
agreeableness than among individuals low in 
agreeableness.
HI 7b. The relationship between individual extraversion and 
social cohesion, accurate team mental models, and 
performance will be stronger among individuals high in 


















(continued on following page)





HI 7c. The relationship between individual agreeableness and
social cohesion, accurate team mental models, and
performance will be stronger among individuals high in Partially
emotional stability than among individuals low in Supported
emotional stability.
Team-level Personality
Hl8a. Team conscientiousness will positively relate to task
Supportedcohesion.
HI 8b. Team conscientiousness will positively relate to shared
Supportedtask mental models.
HI 8c. Team conscientiousness will positively relate to task
Supportedmental model accuracy.
H18d. Team conscientiousness will positively relate to team
Supportedperformance.
HI 9a. Team extraversion will positively relate to social
Supportedcohesion within the team.
HI 9b. Team extraversion will positively relate to shared team Not
mental models. Supported
HI 9c. Team extraversion will positively relate to team mental Opposite
model accuracy. Support
H19d. Team extraversion will positively relate to team Partially
performance. Supported
H20a. Team agreeableness will positively relate to social Not
cohesion within the team. Supported
H20b. Team agreeableness will positively relate to shared team Not
mental models. Supported
H20c. Team agreeableness will positively relate to team mental Not
model accuracy. Supported
H20d. Team agreeableness will positively relate to team Partially
performance. Supported
(continued on following page)





H21a. Team emotional stability will positively relate to task
Supportedcohesion within the team.
H21b. Team emotional stability will positively relate to shared Not
task mental models. Supported
H21c. Team emotional stability will positively relate to task Not
mental model accuracy. Supported
H21d. Team emotional stability will positively relate to team Not
performance. Supported
H22a. Task cohesion, accurate task mental models, and shared
Nottask mental models will mediate the relationship between
conscientiousness and performance. Supported
H22b. Task cohesion, accurate task mental models, and shared
Nottask mental models will mediate the relationship between
emotional stability and performance. Supported
H23a. Social cohesion, accurate team mental models, and shared
Notteam mental models will mediate the relationship between
extraversion and performance. Supported
H23b. Social cohesion, accurate team mental models, and shared
Notteam mental models will mediate the relationship between
agreeableness and performance. Supported
H24 The relationship between team conscientiousness and task
cohesion, shared and accurate task mental models, and
Partiallyperformance will be stronger among teams high in
emotional stability than among teams low in emotional 
stability.
Supported
H25 The relationship between team extraversion and social
cohesion, shared accurate team mental models, and Partially
performance will be stronger among teams high in 
agreeableness than among teams low in agreeableness.
Supported
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Measurement and Structural Equation Analyses using LISREL
To estimate the task and team models at the individual and team levels, a 
covariance matrix for all of the items was analyzed with LISREL 8.54 (Joreskog & 
Sorbom, 1993). Parameters were estimated using the maximum likelihood (ML) 
method due to its production of the most consistent and unbiased estimates over all 
other estimation methods (Hoyle, 1995). Observed indicators were parceled for the 
personality measures and shared mental model measure. The latent constructs were 
allowed to intercorrelate, and the path of one observed indicator was fixed (to 1.0) for 
each model. For latent constructs with one indicator, the error and the observed 
indicator was fixed. The measurement and structural models were evaluated based on 
the feasibility o f the solution, overall fit, adequacy of the measurement, and individual 
parameter estimates as suggested by Byrne, Shavelson, and Muthen (1989).
The present study examined both absolute and incremental fit indices for the 
task and team models at the individual and team level. Absolute indices indicate how 
well the model reproduces the data. Incremental indices examine how well the model 
works relative to a baseline or independence model without a proposed factor structure. 
Previous research indicates that x2 values should not be relied upon as an indication of 
fit since it is easily affected by sample size and model assumptions (e.g., multivariate 
normality, additivity) (Hoyle, 1995). However, x2 values were reported in the present 
research since these values can be used for model comparisons.
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Absolute fit indices to be examined in the present study include x2 and the Root 
Mean Square Error of Approximation (RMSEA). The RMSEA measures a model’s 
discrepancy per degree of freedom and provides a confidence interval that indicates 
overlap with other models. Values of .08 and under indicate acceptable model fit 
according to Kline (2005). Incremental fit indices that will be compared in this study 
include the comparative fit index (CFI), and non-normed fit index (NNFI). These 
incremental fit indices have less of a tendency to be affected by large sample size.
Values of .90 and greater indicate model fit for the proposed factor structure against the 
baseline.
Construct loadings, normalized residuals, and modification indices will also be 
inspected to identify sources of misfit within the measurement model. These will be 
considered in making amendments (e.g., item deletion, permitting correlations between 
items) to create the best-fitting measurement model. Then the measurement models 
will be compared to the hybrid structural models. Final judgments will be made 
regarding additional changes to the hybrid structural model. These changes will be 
grounded in the theory of the constructs and their relationships to one another. Final 
post hoc models providing the best fit of the data will be presented and compared to 
each other and to the original measurement models.
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Team-level Model Analyses
Twelve separate models were tested using the team-level data. These models 
were separated into the proposed team and task models presented and discussed earlier. 
Specifically, emotional stability, conscientiousness, task consensus cohesion, shared or 
similar task mental models, task mental model accuracy, and performance indicators 
comprised the task models. Models were separated by individual performance (i.e., 
grades and performance ratings), team grades, and team ratings. Explicit shared task 
mental models and implicit task similarity constructs further separated each 
performance model. This created six different task models. The same six models were 
also created for the team variables of extraversion, agreeableness, social consensus 
cohesion, shared or similar team mental models, team mental model accuracy, and 
performance indicators.
The confirmatory factor analysis (CFA) models were created first using the 
procedure described above. For the task models one latent construct was created to 
represent mental model accuracy that included both professor and average accuracy 
models. However, based on poor loadings for the team models, team mental model 
accuracy was created into two separate latent constructs to represent professor and 
average mental model accuracy. Therefore, the task mental models consisted of six 
latent constructs and the team models consisted of seven latent constructs. The number 
of observed indicators for each of the models was three for each personality trait, six for 
social consensus cohesion, seven for task consensus cohesion, five for task mental
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models, six for team mental models, one for mental model similarity, four for individual 
performance, five for team performance ratings, and one for team grades. The 
indicators for personality and mental model constructs used the team mean created 
through aggregation.
Observed indicators loaded quite well onto their latent constructs. For the 
individual performance task models, the explicit mental model consisted of factor 
loadings ranging from .45 to .96 and the implicit mental model consisted of factor 
loadings of .30 to .96. For the team performance rating task mental models, the explicit 
and implicit mental models had loadings ranging from .40 to .97 and .54 to .99, 
respectively. The team grade explicit model had loadings of .39 to .99 and the team 
grade implicit model had loadings o f .55 to .96. CFA team models also had high 
loadings. The loadings for the individual performance explicit model ranged from .44 
to .96, while the loadings for the implicit model ranged from .42 to .88. The team 
performance rating explicit and implicit models had loadings of .41 to .97. For the team 
grade models, loadings ranged from .42 to .96 for explicit mental models and from .42 
to .85 for implicit mental models. Disturbance terms among the personality, cohesion, 
mental model, and performance indicators were allowed to correlate in most of the 
models. These modifications helped to create the best-fitting models. The fit of these 
models can be seen in Table 33.
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Table 33
Measurement Model Fit Indices for the Team Variables o f Personality, Cohesion
Consensus Measures, Mental Model Constructs, and Performance Indicators.
df X2 RMSEA CFI NNFI
CFA Models
Individual Performance
Explicit Team MM 230 349.704 0.051 0.940 0.928
Implicit Team Sim 133 191.066 0.049 0.936 0.917
Explicit Task MM 214 336.425 0.052 0.933 0.921
Implicit Task Sim 155 237.089 0.049 0.944 0.931
Team Grades
Explicit Team MM 169 226.110 0.042 0.968 0.960
Implicit Team Sim 87 104.715 0.033 0.974 0.964
Explicit Task MM 154 232.453 0.047 0.948 0.936
Implicit Task Sim 105 146.672 0.043 0.964 0.953
Team Ratings
Explicit Team MM 253 417.010 0.044 0.938 0.926
Implicit Team Sim 150 319.345 0.058 0.901 0.874
Explicit Task MM 234 302.524 0.034 0.973 0.968
Implicit Task Sim 155 201.297 0.035 0.972 0.966
Note. df=degrees of freedom; p  = chi-squared; RMSEA=Root Mean Squared Residual;
CFI= Comparitive Fit Index; NNFI=Non-Normed Fit Index; MM= mental models; Sim= similarity. 
Team models separated team accuracy into two separate parameters while task models allowed 
both indicators to load onto one parameter due to factor loadings.
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After the CFA models were created and modified, hybrid models were 
developed. Paths were specified from personality to cohesion, mental models, mental 
model accuracy, and performance. Paths were also specified from cohesion to mental 
models, mental model accuracy, and performance. Last, paths were formed between 
mental models on performance and mental model accuracy on performance. These 
paths are similar to those shown in Figures 3 and 4. Personality traits were allowed to 
intercorrelate.
Paths between latent constructs were examined in both task and team original 
hybrid models. For the individual performance, explicit task original hybrid model 
paths were significant between conscientiousness and task mental model accuracy, task 
cohesion and task mental models, and between task mental models and individual 
performance. In the original hybrid model for individual performance, implicit mental 
models paths were significant between emotional stability and task mental model 
similarity, conscientiousness and task mental model accuracy, and task mental model 
accuracy and performance. In the team performance, explicit original hybrid model 
paths were significant between conscientiousness and team performance. Paths 
between conscientiousness and task mental model similarity, conscientiousness and 
performance, and task mental model accuracy and performance were significant in the 
team performance rating implicit model. No paths were significant for the team grade 
explicit model, but paths between emotional stability and task mental model similarity 
and conscientiousness and task mental model similarity were significant in the implicit 
model for team grades.
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For the original team hybrid models of individual performance, similar paths 
were found significant in the explicit and implicit models. Extraversion was related to 
social cohesion and team professor accuracy, while social cohesion was related to 
individual performance. However, explicit models found team average accuracy to 
relate to individual performance and implicit models found team similarity to relate to 
individual performance. In the team performance rating models, extraversion was 
significantly related to social cohesion for explicit and implicit models. Explicit models 
also found a significant positive relationship between mental models and team 
performance and a negative relationship between extraversion and team average 
accuracy. Implicit models found a negative relationship between extraversion and team 
professor accuracy. Last, for both of the team grade models, extraversion was related to 
social cohesion and team accuracy, while social cohesion was related to team grades. 
Explicit models found a relationship between team average accuracy and team grades, 
while implicit models found a relationship between team similarity and team grades.
To create final hybrid models, intercorrelations were added between latent 
accuracy constructs in the team models. In all of the models, paths between latent 
constructs with t-values less than one were fixed. In some of the models, latent 
parameters were freed between task mental models and accuracy. The final model t- 
values can be seen in Tables 34 through 45. The fit of both the full hybrid and the 
original hybrid models can be seen in Table 46. Final hybrid and original hybrid 
models were compared to the CFA models (see Table 47). Most of the final hybrid 
models were not significantly different from the CFA models. However, most of the
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original hybrid models were significantly different from the CFA models, excluding the 
task models for team performance ratings and team grades.
Table 34
Team Full Hybrid t-Values for the Individual Performance Explicit Task Model.













Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater than 1.0 
were retained. *Denotes p  < .05. MM=mental models.
Table 35
Team Full Hybrid t-Values for the Individual Performance Implicit Task Model.









-2.154* 2.807** -1.708 
-1.056 -1.148 1.523 2.244*
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater than 1.0 
were retained. * Denotes p  < .05. **Denotes p  < .01.
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Table 36
Team Full Hybrid t-Values for the Team Grades Explicit Task Model,













Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater than 1.0 
were retained. *Denotes p  < .05. MM=mental models.
Table 37
Team Full Hybrid t-Values fo r  the Team Grades Implicit Task Model.









-2.052* 2.755* -1.699 
1.627 -1.409 1.123
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater than 1.0 
were retained. *Denotesp  < .05.
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Team Full Hybrid t-Values for the Team Ratings Explicit Task Model.
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______________________________ 1________ 2________ 3________ 4 5 6
1 Emotional Stability
2 Conscientiousness
3 Task Consensus 1.338
4Task Accuracy 1.737 -1.257
5 Task MM 1.935 1.652
6 Team Ratings____________-1.010 2.698** 1.957_______________________
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater than 1.0 
were retained. ^Denotesp  < .05. MM=mental models.
Table 39
Team Full Hybrid t-Values for the Team Ratings Implicit Task Model.
1 2 3 4 5 6
1 Emotional Stability
2 Conscientiousness
3 Task Consensus 1.341
4 Task Accuracy 1.409 -1.099
5 Task Similarity -1.904 2.682** -1.654
6 Team Ratings 3.234** 2.749** -1.589
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater than 1.0 
were retained. ** Denotes p  < .01.
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Table 40
Team Full Hybrid t-Values for the Individual Performance Explicit Team Model.
1 Extraversion
2 Agreeableness
3 Social Consensus 3.411** -1.591
4 Team Acc Prof -1.501
5TeamAccAvg -2.533*
6 Team MM
7 Individual Performance_________________ 1.737 2.051*_____________________
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater than 1.0 
were retained. *Denotesp  < .05. **Denotes p < .01. MM=mental models.
Table 41
Team Full Hybrid t-Values for the Individual Performance Implicit Team Model.




4 Team Acc Prof
5 Team Acc Avg
6 Team Similarity
7 Individual Performance 
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater than 1.0 
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Team Full Hybrid t-Values for the Team Grades Explicit Team Model.
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1 2 3 4 5 6 7
1 Extraversion
2 Agreeableness
3 Social Consensus 3.437** -1.560
4 Team Acc Prof -1.586
5 Team Acc Avg -2.606**
6 Team MM
7 Team Grades -1.960* 1.083 2.512* 2.969**
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater than 1.0 
were retained. *Denotes p  < .05. **Denotes p  < .01. Prof=professor; Avg=average; MM=mental models.
Table 43
Team Full Hybrid t-Values fo r  the Team Grades Implicit Team Model.
1 2 3 4 5 6 7
1 Extraversion
2 Agreeableness
3 Social Consensus 3.439** -1.588
4 Team Acc Prof -1.532
5 Team Acc Avg -2.596**
6 Team Similarity 1.033
7 Team Grades -1.960* 1.053 2.509* 2.977**
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater than 1.0 
were retained. *Denotesp  < .05. ** Denotesp  < .01. Prof=professor; Avg=average.
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Team Full Hybrid t- Values for the Team Ratings Explicit Team Model.
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1 2 3 4 5 6 7
1 Extraversion
2 Agreeableness
3 Social Consensus 3.195** -1.589
4 Team Acc Prof
5 Team Acc Avg -2.387*
6 Team MM
7 Team Ratings 1.538 -1.527 -1.781 2.059*
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater than 1.0 
were retained. * Denotes p  < .05. **Denotes p  < .01. Prof=professor; Avg=average; MM=mental models.
Table 45
Team Full Hybrid t-Values for the Team Ratings Implicit Team Model.
1 2 3 4 5 6 7
1 Extraversion
2 Agreeableness
3 Social Consensus 3.177** -1.555
4 Team Acc Prof -1.481
5 Team Acc Avg -2.331*
6 Team Simularity 1.362 2.697**
7 Team Ratings -1.781 1.023 1.829
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater than 1.0 
were retained. * Denotes p  < .05. ** Denotes p  < .01. Prof=professor; Avg=average.
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Table 46
Hybrid Model Fit Indices for the Team Variables o f Personality, Cohesion
Consensus Measures, Mental Model Constructs, and Performance Indicators.
df t RMSEA CFI NNFI
Original Hybrid Models
Individual Performance
Explicit Team MM 231 377.859 0.059 0.927 0.912
Implicit Team Sim 134 219.241 0.062 0.906 0.88
Explicit Task MM 215 359.976 0.056 0.921 0.907
Implicit Task Sim 156 260.789 0.055 0.929 0.913
Team Grades
Explicit Team MM 170 254.257 0.053 0.952 0.941
Implicit Team Sim 90 141.415 0.059 0.924 0.898
Explicit Task MM 154 232.453 0.047 0.948 0.936
Implicit Task Sim 105 146.672 0.043 0.964 0.953
Team Ratings
Explicit Team MM 254 439.712 0.051 0.930 0.917
Implicit Team Sim 151 342.062 0.067 0.888 0.859
Explicit Task MM 234 302.524 0.033 0.973 0.968
Implicit Task Sim 155 201.297 0.035 0.972 0.966
Final Full Hybrid Models
Individual Performance
Explicit Team MM 243 352.424 0.048 0.945 0.938
Implicit Team Sim 143 222.402 0.058 0.912 0.895
Explicit Task MM 217 336.750 0.051 0.935 0.924
Implicit Task Sim 159 238.205 0.048 0.946 0.935
(continued on following page)
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Table 46 (continued)
df I2 RMSEA CFI NNFI
Final Full Hybrid Models
Team Grades
Explicit Team MM 180 228.383 0.036 0.973 0.968
Implicit Team Sim 97 116.098 0.031 0.972 0.965
Explicit Task MM 161 234.628 0.044 0.951 0.942
Implicit Task Sim 110 148.633 0.040 0.967 0.959
Team Ratings
Explicit TeamMM 264 419.045 0.040 0.941 0.933
Implicit Team Sim 160 321.785 0.054 0.905 0.887
Explicit Task MM 239 303.433 0.032 0.974 0.970
Implicit Task Sim 160 201.981 0.032 0.975 0.970
Note. df=degrees of freedom; %2 = chi-squared; RMSEA=Root Mean Squared Residual;
CFI= Comparitive Fit Index; NNFI=Non-Normed Fit Index; MM= mental models; Sim= similarity. 
Team models separated team accuracy into two separate parameters while task models allowed 
both indicators to load onto one parameter due to factor loadings.
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Table 47
Team Model CFA and Hybrid Comparisons Using the Change in Chi-Squared.
Adf Ax2 p  value <
Comparison of CFA and Original Hybrid Models
Individual Performance
Explicit Team MM 1 28.155 0.001
Implicit Team Sim 1 28.175 0.001
Explicit Task MM 1 23.551 0.001
Implicit Task Sim 1 23.700 0.001
Team Grades
Explicit Team MM 1 28.147 0.001
Implicit Team Sim 3 36.700 0.001
Explicit Task MM 0 0 ns
Implicit Task Sim 0 0 ns
Team Ratings
Explicit Team MM 1 22.702 0.001
Implicit Team Sim 1 22.717 0.001
Explicit Task MM 0 0 ns
Implicit Task Sim 0 0 ns
Comparison of CFA and Full Hybrid Models
Individual Performance
Explicit Team MM 13 2.720 ns
Implicit Team Sim 10 31.336 0.001
Explicit Task MM 3 0.325 ns
Implicit Task Sim 4 1.116 ns
(continued on following page)
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Table 47 (continued)
Adf Ax2 p  value <
Comparison of CFA and Full Hybrid Models
Team Grades
Explicit Team MM 11 4.070 ns
Implicit Team Sim 10 11.383 ns
Explicit Task MM 7 2.175 ns
Implicit Task Sim 5 1.961 ns
Team Ratings
Explicit Team MM 11 2.035 ns
Implicit Team Sim 10 2.440 ns
Explicit Task MM 5 0.909 ns
Implicit Task Sim 5 0.684 ns
Note. Adf=change in degrees of freedom; A%2 =change in chi-squared; ns= nonsignificant.
The CFA models were subtracted from the hybrid models. Negative values reflect a better fit 
of the hybrid model. Positive values reflect a better fit of the CFA model.
The final hybrid models were compared to one another using the change in chi- 
square (see Table 48). Most of the models were significantly different from one 
another. For the task models, it seems that the best-fitting models were the explicit and 
implicit models with the team performance ratings. These models consisted of the best 
absolute and incremental fit indices. The best-fitting team model was for team grades. 
The implicit model was slightly better than the explicit model. Across both team and 
task models, implicit models seemed to fit better than the explicit models, except for the 
team models predicting individual performance and team performance ratings. The four 
best-fitting models are depicted in Figures 11 through 14. In these figures the black
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lines indicate significant paths at p  < .05, while the gray lines are moderately 
significant.
Table 48
Team Full Hybrid Model Comparisons Using the Change in Chi-Squared.
Adf Ax2 p  value <
Comparison of Team Models
Implicit versus Explicit
Individual Performance 100 130.022 0.025
Team Grades 83 112.285 0.025
Team Ratings 104 97.260 ns
Individual versus Team grades
Explicit 63 -124.041 0.001
Implicit 46 -106.304 0.001
Individual versus Team ratings
Explicit 21 66.621 0.001
Implicit 17 99.383 0.001
Team Ratings versus Grades
Explicit 84 -190.662 0.001
Implicit 63 -205.687 0.001
Comparison of Task Models
Implicit versus Explicit
Individual Performance 58 98.545 0.001
Team Grades 51 85.995 0.001
Team Ratings 79 101.452 0.050
(continued on following page)
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Table 48 (continued)
Adf Ax2 p value <
Comparison o f Task Models
Individual versus Team grades
Explicit 56 -102.122 0.001
Implicit 49 -89.572 0.001
Individual versus Team ratings
Explicit 22 -33.317 ns
Implicit 1 -36.224 0.001
Team Ratings versus Grades
Explicit 78 -68.805 ns
Implicit 50 -53.348 ns
Note. Adf=change in degrees of freedom; Ax2 =change in chi-squared; ns= 
nonsignificant. The first model listed was subtracted from the second model 
(e.g., explicit - implicit, team grades - individual performance). Negative values 
reflect the second model was better fitting than the first while positive values 
reflect the opposite.




























Figure 12. Implicit task full hybrid model predicting team ratings at the team level.

















Figure 13. Explicit team full hybrid model predicting team grades at the team level.
Agreeableness














Figure 14. Implicit team full hybrid model predicting team grades at the team level.
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Individual-level Model Analyses
Several models were created at the individual level. Due to the larger sample 
size more parameters were estimated by some of the models. A total of ten models 
were created. Five models included an individual performance construct, and the other 
five models included team grades as the performance construct. The five models of 
each performance indicator consisted of two types of all variable models, including the 
four personality traits, social and task cohesion, task and team mental models, and task 
and team accuracy. These models estimated ten latent constructs. One used accuracy 
created by professor mental models, and the other used accuracy created by average 
mental models. The other two of the five models estimated task variables, with one 
model consisting of one latent construct of accuracy and the other model consisting of 
two separate accuracy constructs (i.e., professor accuracy and average accuracy). The 
final model estimated team variables and used two latent constructs to represent 
accuracy.
All of the models first underwent a CFA. These models were specified with 
three observed indicators loading onto each of the personality traits, seven loading onto 
task cohesion, twelve loading onto social cohesion, ten loading onto task mental 
models, six loading onto team mental models, and either one or two loading onto mental 
model accuracy. Allowing some items to cross-load among personality traits, cohesion 
variables and mental model constructs modified the CFA models. Also, disturbance
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terms between related indicators were allowed to intercorrelate. These modifications 
provided for the best fitting CFA model. The fit indices can be seen in Table 49.
Table 49
Measurement Model Fit Indices for the Individual Variables o f  Personality,
Cohesion Measures, Mental Model Constructs, and Performance Indicators.
df t RMSEA CFI NNFI
CFA Models
Individual Performance
All variables w/avg MM 1257 4865.055 0.063 0.899 0.889
All variables w/prof MM 1257 5089.021 0.064 0.893 0.883
Task Model w/1 Acc 410 1464.099 0.066 0.934 0.925
Task Model w/2 Acc 406 1468.787 0.066 0.933 0.923
Team Model w/2 Acc 375 1670.098 0.070 0.894 0.877
Team Grade
All variables w/avg MM 1016 2703.139 0.055 0.947 0.941
All variables w/prof MM 1015 2729.066 0.055 0.946 0.94
Task Model w/1 Acc 279 821.955 0.061 0.957 0.949
Task Model w/2 Acc 274 784.033 0.058 0.959 0.952
Team Model w/2 Acc 252 643.548 0.052 0.956 0.947
Note. df=degrees of freedom; x2 = chi-squared; RMSEA=Root Mean Squared Residual;
CFI= Comparative Fit Index; NNFI=Non-Normed Fit Index. Team models separated team 
Accuracy into two separate parameters while task models allowed both indicators to load onto 
one parameter due to factor loadings.
Construct loadings for all of the variables were high and all observed indicators 
were retained. Loadings for the all-variable individual performance models ranged
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from .32 to .91. The team grade all variable models consisted of construct loadings that 
ranged from .32 to .89. Task models with individual performance had loadings ranging 
from .38 to .90. Task models with team performance produced loadings of .32 to .92. 
The loadings for the individual and team performance team models ranged from .45 to 
.95.
After the CFA models were modified, hybrid models were specified with paths 
between personality and predicted cohesion variables, mental models, mental model 
accuracy, and performance indicators. Paths from cohesion to mental models, mental 
models accuracy, and performance were also freed. Last, paths between mental models 
and performance and between mental model accuracy and performance were specified. 
These paths are similar to those represented in Figures 1 and 2. However, the team 
model did not include emotional stability due to non-significant relationships with the 
team variables. In the all variable models personality, cohesion, and mental model 
constructs were allowed to intercorrelate. Personality variables were the only constructs 
allowed to correlate in the other separate team and task models.
Original hybrid models produced the fit indices seen in Table 50. In these 
models some of the predicted paths between the latent constructs were significant. For 
the all-variable individual performance model using average accuracy, positive 
relationships existed between emotional stability and task cohesion, extraversion and 
social cohesion, extraversion and team mental models, conscientiousness and task 
cohesion, and conscientiousness and individual performance. Negative relationships 
were found between extraversion and team mental model accuracy and between
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extraversion and individual performance. For task cohesion, significant relationships 
were found with task mental models, individual performance, and task mental model 
accuracy. Social cohesion had significant relationships with team mental models and 
individual performance. Last, both task mental models and team mental model 
accuracy were found to have negative relationships with individual performance.
In the all-variable individual performance model with professor accuracy, 
significant paths were found between emotional stability and task cohesion, 
extraversion and social cohesion, conscientiousness and task cohesion, and 
conscientiousness and individual performance. A negative relationship was once again 
found between extraversion and individual performance. Task cohesion had a 
significant relationship with task mental models and individual performance. Social 
cohesion was related to team mental models and individual performance. Last, task 
mental models had a significant negative relationship with individual performance.
The individual performance task model with two accuracy components was 
examined next. Significant paths (i.e., less than .05) were found between 
conscientiousness and task cohesion, task mental models, and individual performance. 
Task cohesion was also found to significantly relate to task mental models and 
individual performance. A final relationship between task mental models and 
individual performance was found. Significant predicted paths for the individual 
performance task model with one accuracy construct produced similar relationships as 
the two-construct accuracy model. Only one relationship between conscientiousness 
and task mental models was not found in this original hybrid model.
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Table 50
Hybrid Model Fit Indices for the Individual Variables o f Personality, Mental Model
Constructs, and Performance Indicators.
df t RMSEA CFI NNFI
Original Hybrid Models
Individual Performance
All variables w/avg MM 1273 5024.299 0.064 0.895 0.887
All variables w/prof MM 1273 5246.097 0.065 0.889 0.880
Task Model w/1 Acc 410 1464.099 0.066 0.934 0.925
Task Model w/2 Acc 407 1502.533 0.067 0.931 0.921
Team Model w/2 Acc 377 2028.598 0.077 0.865 0.844
Team Grade
All variables w/avg MM 1034 2862.500 0.057 0.943 0.938
All variables w/prof MM 1034 2893.478 0.057 0.942 0.936
Task Model w/1 Acc 279 821.955 0.061 0.957 0.949
Task Model w/2 Acc 275 817.869 0.060 0.957 0.949
Team Model w/2 Acc 253 715.150 0.055 0.948 0.938
Final Full Hybrid Models
Individual Performance
All variables w/avg MM 1284 4908.115 0.063 0.899 0.891
All variables w/prof MM 1285 5130.458 0.063 0.892 0.885
Task Model w/1 Acc 417 1466.612 0.066 0.934 0.926
Task Model w/2 Acc 416 1471.624 0.065 0.933 0.926
Team Model w/2 Acc 381 1958.679 0.075 0.871 0.853
(continued on following page)
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Table 50 (continued)
df t RMSEA CFI NNFI
Final Full Hybrid Models
Team Grade
All variables w/avg MM 1048 2745.121 0.055 0.947 0.943
All variables w/prof MM 1045 2774.940 0.055 0.946 0.942
Task Model w/1 Acc 285 823.383 0.060 0.957 0.951
Task Model w/2 Acc 285 786.413 0.057 0.960 0.954
Team Model w/2 Acc 259 647.161 0.051 0.956 0.949
Note. df=degrees of freedom; %2 = chi-squared; RMSEA=Root Mean Squared Residual;
CFI= Comparative Fit Index; NNFI=Non-Normed Fit Index. Team models separated team 
Accuracy into two separate parameters while task models allowed both indicators to load onto 
one parameter due to factor loadings.
The last of the individual performance models consisted of team components. 
In the original model relationships were found between extraversion and social 
cohesion, social cohesion and team mental models, social cohesion and individual 
performance, and team mental models and team professor accuracy. Negative 
relationships were found between extraversion and team average accuracy and team 
average accuracy and individual performance.
The significant paths in the team performance original hybrid models will be 
discussed next. Several predicted relationships were found in the all-variable model 
with average mental model accuracy. Emotional stability and conscientiousness were 
once again found to have positive relationships with task cohesion. Extraversion was 
found to have a positive relationship with social cohesion and a negative relationship
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with team mental model average accuracy. Task cohesion significantly related to task 
mental models and task mental model average accuracy. Social cohesion related to 
team mental models and team grades. In the all-variable team grade model with 
professor accuracy, similar paths were found between variables. The only paths that 
were not significant in this model were produced because of the addition of professor 
mental model accuracy. Extraversion and task cohesion did not relate to accuracy in 
this model as they did in the last model using average accuracy. Also, a significant 
negative path from task professor accuracy and team grade was found.
In the original team performance task accuracy two-construct hybrid model, 
conscientiousness had significant paths to task cohesion and task mental models. Task 
cohesion also had significant relationships with task mental models and task average 
accuracy. Last, there was a significant negative relationship between task professor 
accuracy and team grades. The one-construct task hybrid model had the same 
significant paths except for those pertaining to task accuracy. Therefore, there were no 
relationships between task cohesion and accuracy or between task accuracy and team 
grades for this model.
The last model examined for team performance was the team model with two 
accuracy constructs. This model found a significant positive path between extraversion 
and social cohesion and a negative path between extraversion and team average mental 
model accuracy. Significant positive paths were also found for social cohesion with 
both team mental models and team grade. Team mental models also had a moderately
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significant relationship with team professor mental model accuracy. A final significant 
negative path was found for team professor accuracy with team grades.
To create final hybrid models with the best fit, paths with t-values less than 1.0 
were fixed. Paths with t-values greater than 1.0 were retained due to their moderate 
significance. Additionally, in making modifications to the final models, paths between 
mental models and accuracy constructs were freed in some of the models. Paths 
between task cohesion and team mental models and between social cohesion and task 
mental models were freed. The final modification to the task and team, two-component 
models allowed for correlations between the two accuracy constructs. These final 
models produced the final path t-values seen in Tables 51 through 60. Final and 
original hybrid models were compared to the CFA models to see if there were 
significant changes in chi-squared (see Table 61). The only original hybrid models that 
did not show a significant difference in chi-squared were the task accuracy one- 
component models. For the final hybrid models, the task models with one and two 
accuracy constructs were not significantly different from the CFA model for individual 
performance. For the team performance models, none of the final hybrid models was 
significantly different from the CFA models.
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Table 51
Individual Full Hybrid Model t-Values for All Variables Predicting Individual
Performance with Average Mental Model Accuracy.





5 Task Cohesion 2.045* 2.542**
6 Social Cohesion 3.953**
7 Task MM 6.173* 3.203**
8 Team MM 1.385 1.280 7.387** 2.528*
9 Task Avg Acc 1.671 2.163*
lOTeamAvgAcc -2.321* 1.407
11 Individual Performance -3.503 * * -1.092 5.348** 2.570** 4.390**









9 Task Avg Acc
10 Team Avg Acc
11 Individual Performance -4.727** -1.204 -2.441*
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater 
than 1.0 were retained. ♦Denotes p < .05. ♦♦Denotes p < .01. MM=mental models; Avg=average; 
Acc=accuracy.
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Table 52
Individual Full Hybrid Model t-Values fo r  All Variables Predicting Individual 
Performance with Professor Mental Model Accuracy.





5 Task Cohesion 2.017* 2.549*
6 Social Cohesion 3.955**
7 Task MM 1.688 6.178** 3.210**
8 Team MM 1.300 7.389** 2.532*
9 Task Prof Acc
10 Team Prof Acc 1.674 -1.193
11 Individual Performance -3.221**-1.200 5.441** 2.374* 4.231**









9 Task Prof Acc 2.021*
10 Team Prof Acc 2.249*
11 Individual Performance -4.404**
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater 
than 1.0 were retained. *Denotes p < .05. **Denotes p < .01. MM=mental models; Prof=professor; 
Acc=accuracy.
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Table 53
Individual Full Hybrid Model t-Values for Task Variables Predicting Individual
Performance with 2 Accuracy Latent Constructs.
1 2 3 4 5 6 7
1 Emotional Stability
2 Conscientiousness
3 Task Cohesion 4.189**
4 Task MM 1.840 7.944**
5 Task Avg Acc
6 Task Prof Acc 2.054* 1.912
7 Individual Performance 4.629** 3.884** -4.093**-1.118
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater than
1.0 were retained. *Denotes p  < .05. **Denotesp  < .01. MM=mental models; Prof=professor;
Avg=average; Acc= accuracy.
Table 54
Individual Full Hybrid Model t-Values for Task Variables Predicting Individual 
Performance with I Accuracy Latent Constructs.
1 2 3 4 5 6
1 Emotional Stability
2 Conscientiousness
3 Task Cohesion 4.156**
4 Task MM 1.163 7.392**
5 Task Accuracy 1.371
6 Individual Performance 4.465** 4.066** -3.586**
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater 
than 1.0 were retained. **Denotes p  < .01. MM=mental models.
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Table 55
Individual Full Hybrid Model t-Values for the Team Variables Predicting Individual
Performance with 2 Accuracy Latent Constructs.
___________________________ 1 2 3 4 5 6 7
1 Extraversion
2 Agreeableness
3 Social Cohesion 4.557**
4 Team MM 1.650 1.132 4.211**
5 Team Avg Acc -2.245* 1.765 -1.117
6 Team Prof Acc -1.169 -1.163 2.013*
7 Individual Performance -1.671 4.286** -1.167
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater than 
1.0 were retained. *Denotes p  < .05. **Denotes p  < .01. MM=mental models; Prof=professor; 
Avg=average; Acc= accuracy.
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Table 56
Individual Full Hybrid Model t-Values for All Variables Predicting Team
Grades with Average Mental Model Accuracy.





5 Task Cohesion 2.023* 2.589**
6 Social Cohesion 3.908**
7 Task MM 1.663 6.185** 3.190**
8 Team MM 1.409 7.408** 2.299*
9 Task Avg Acc 2.161*
10 Team Avg Acc 1.441
11 Team Grade__________1.172 -1.277_________________________ 3.028**
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater 
than 1.0 were retained. * Denotes p < .05. **Denotes p < .01. MM=mental models; Avg=average; 
Acc=accuracy. Constructs 7, 8, 9, 10, and 11 had no effects on the other variables.
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Table 57
Individual Hybrid Model t-Values for All Variables Predicting Team Grades
with Professor Mental Model Accuracy.





5 Task Cohesion 2.118* 2.594**
6 Social Cohesion -1.003 3.475** -1.009
7 Task MM 1.663 6.182** 3.180**
8 Team MM 1.455 7.397** 2.285**
9 Task Prof Acc 1.360
10 Team Prof Acc -1.546
11 Team Grades 1.132 -1.447 3.116**









9 Task Prof Acc
10 Team Prof Acc
11 Team Grades___________________________ -1.988* -1.583______________
Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater 
than 1.0 were retained. *Denotes p < .05. ** Denotes p < .01. MM=mental models; Prof=professor; 
Acc=accuracy.
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Table 58
Individual Full Hybrid Model t-Values for Task Variables Predicting Team
Grades with 2 Accuracy Latent Constructs.





5 Task Avg Acc







Note. These were the only paths estimated in the final hybrid model. Paths with t-values greater 
than 1.0 were retained. "‘Denotes p  < .05. """Denotes p  < .01. MM=mental models; Prof=professor; 
Avg=average; Acc= accuracy.
Table 59
Individual Full Hybrid Model t-Values fo r  Task Variables Predicting Team
Grades with 1 Accuracy Latent Construct.
1 2 3 4 5 6
1 Emotional Stability
2 Conscientiousness
3 Task Cohesion 4.176**
4 Task MM 1.859 8.045**
5 Task Accuracy 1.125 1.132
6 Team Grades 1.360 1.265 -1.208
Note. These were the only paths estimated in the final hybrid model. Paths with t-values 
greater than 1.0 were retained. "“"Denotes p  < .01. MM=mental models.
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Table 60
Individual Full Hybrid Model t-Values for the Team Variables Predicting Team
Grades with 2 Accuracy Latent Constructs.
1 2 3 4 5 6
1 Extraversion
2 Agreeableness
3 Social Cohesion 4.465**
4 Team MM 1.631 1.168 3.997**
5 Team Avg Acc -2.350* 1.785 -1.118
6 Team Prof Acc -1.172 -1.106 1.994*
7 Team Grades 2.856**
Note. These were the only paths estimated in the final hybrid model. Paths with t-values 
greater than 1.0 were retained. * Denotesp  < .05. **Denotesp  < .01. MM=mental models; 
Prof=professor; Avg=average; Acc= accuracy.
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Table 61
Individual Model CFA and Hybrid Comparisons Using the Change in
Chi-Squared.
Adf A x2 p  value <
Comparison of CFA and Original Hybrid Models
Individual Performance
All variables w/avg MM 16 177.244 0.001
All variables w/prof MM 16 157.071 0.001
Task Model w/1 Acc 0 0.000 ns
Task Model w/2 Acc 1 33.746 0.001
Team Model w/2 Acc 2 358.500 0.001
Team Grade
All variables w/avg MM 18 164.412 0.001
All variables w/prof MM 19 170.053 0.001
Task Model w/1 Acc 0 0.000 ns
Task Model w/2 Acc 1 33.836 0.001
Team Model w/2 Acc 1 71.602 0.001
Comparison of CFA and Full Hybrid Models
Individual Performance
All variables w/avg MM 27 42.060 0.050
All variables w/prof MM 28 42.437 0.050
Task Model w/1 Acc 7 2.513 ns
Task Model w/2 Acc 10 2.837 ns
Team Model w/2 Acc 6 288.581 0.001
(Continued on following page)
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Table 61 (continued)
Adf AX2 p  value <
Comparison of CFA and Full Hybrid Models
Team Grade
All variables w/avg MM 32 41.982 ns
All variables w/prof MM 30 14.126 ns
Task Model w/1 Acc 6 1.428 ns
Task Model w/2 Acc 11 2.380 ns
Team Model w/2 Acc 7 3.613 ns
Note. Adf=change in degrees of freedom; A%2 =change in chi-squared; ns= nonsignificant. 
avg= average; prof= professor; MM= mental models; w/1 Acc= with 1 accuracy latent construct; 
w/2 Acc= with 2 accuracy latent constructs. The CFA models were subtracted from the hybrid 
models. Negative values reflect a better fit o f the hybrid model. Positive values reflect a better fit 
of the CFA model.
The final models were also compared to one another using a difference in chi- 
squared. These differences can be seen in Table 62. All of the final models were 
significantly different from one another. The best-fitting models seemed to be the team 
grade models. This is unexpected since these models were at the individual level. A 
couple of the task individual performance models fit relatively well according to the 
incremental fit statistics. Judging by absolute fit statistics, the best-fitting model 
among the team performance models is the team model. The best-fitting team 
performance model according to incremental statistics is the task accuracy two- 
construct model. The paths of this model are depicted in Figure 15. In this figure the 
black lines indicate significant paths atp <  .05, while the gray lines are moderately 
significant.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
223
Table 62
Individual Full Hybrid Model Comparisons Using the Change in
Chi-Squared.
Adf Ax2 p  value <
Avg versus Prof (All variable)
Individual Performance 1 222.343 0.001
Team Grade 3 29.819 0.001
Task 1 Acc versus 2 Acc
Individual Performance 1 -5.012 0.050
Team Grade 0 36.970 0.001
Individual versus Team grades
All variables w/avg MM 236 -2162.994 0.001
All variables w/prof MM 240 -2355.518 0.001
Task Model w/1 Acc 132 643.229 0.001
Task Model w/2 Acc 131 685.211 0.001
Team Model w/2 Acc 122 1311.518 0.001
Note. Adf=change in degrees o f freedom; Ax2 =change in chi-squared.
The first model listed was subtracted from the second model 
(e.g., professor - average; team grades -  individual performance). Negative values 
reflect the second model was better fitting than the first while positive values 
reflect the opposite.














Figure 15. Team processes with 2-accuracy components predicting team 
grades at the individual level.
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CHAPTER 8
DISCUSSION
The purpose of the present research was to expand on previous studies seeking 
to predict the effects of both explicit and implicit mental models. All research was 
gathered in the classroom, and analyses were conducted at the individual and team 
levels to determine the effects of personality and cohesion in the prediction of the 
relationship between mental models and performance. Multiple regression analyses 
were conducted to support mediation and interaction hypotheses. Unlike previous 
research, this study gathered a large sample size (i.e., 161 teams) in order for structural 
equation analyses to be conducted at the team level.
Team-level Findings
In analyzing the data at the team level, direct effects indicated that implicit team 
mental model similarity leads to a higher standard deviation of individual performance 
ratings in the team. In LISREL analyses a negative relationship was found between 
team similarity and individual performance. Both of these findings do not support the 
proposed hypothesis. The findings of the regression analyses suggest that students 
received different individual performance ratings when they thought about team
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processes (i.e., communication, adaptation) in a similar way. Professors may see 
differences in the performance of each of these individuals when they are part of a 
group that thinks similarly about teamwork. This does not seem to be intuitive. It may 
be that students’ implicit mental models are not representing their behavior in the team, 
and under different circumstances these mental models would be more important. This 
may be true since previous research by Marks and others (2002) found that shared team 
mental models led to higher team performance, but this was in a study that used cross- 
training. The LISREL analyses paint a different picture, where high similarity in team 
ratings produced lower individual performance. Teams that were more similar in their 
team thinking may not be correct, and this may have produced lower individual 
performance of the entire team.
Task mental models only impacted performance when they were explicit. 
However, explicit task mental models led to a greater variation in the team grades 
assigned to the members. This suggests that even if all members found task 
components important and felt that they shared the work this did not lead to higher 
grades for the entire team. Explicit team mental models led to higher team performance 
ratings given by professors and lower standard deviations in the team grades assigned to 
students. This was found for regression and LISREL models. While implicit team 
similarity may not relate to these performance indicators, explicit team similarity did. 
Professors in assigning team evaluations notice the same explicit knowledge of positive 
team processes acknowledged by the team members. Mathieu and colleagues (2000)
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found that implicit team mental models do lead to higher performance of the team; 
however, this finding has not been supported by other research.
Mental model accuracy also had direct effects on performance. Specifically, 
task mental model professor accuracy led to higher individual ratings given to team 
members and lower standard deviations of individual grades in the team. These 
findings were supported by regression and LISREL analyses. When the entire team has 
a similar vision of what a professor wants or expects on a given task, team members are 
better able to perform individually. These findings support similar findings o f Marks 
and others (2002). On the other hand, team mental model accuracy compared to the 
course professor produced outcomes that were different from predictions. Team mental 
model accuracy led to lower team grades and a greater deviation of the team grades 
assigned to individuals. This suggests that a team with ratings that were similar to the 
professor did not produce a final project that was as good as teams with team mental 
models that were different from the professor. Also, teams with higher team mental 
model accuracy compared to the professor had greater differences in their final 
individual course grades.
Unlike Mathieu and colleagues (2001), no interactions were found between 
team mental model similarity and team mental model accuracy in predicting team 
performance. Interactions were found between task mental model accuracy and 
similarity in predicting the mean and standard deviation of individual performance in 
the team. Low task mental model accuracy when compared to the course professor was 
found to moderate the relationship between task mental model similarity and mean
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individual grades. Teams with low accuracy but high similarity were found to have the 
lowest mean grades. This differs from Marks and others (2000), who found better 
performance for teams with task mental model inaccuracy but similarity.
The present findings suggest that when the entire team does not have an 
accurate vision about the task when compared to the intent of the course professor, it is 
not going to meet the expectations of the course and members will receive a lower 
grade. Surprisingly, teams earned higher individual grades with low accuracy and low 
similarity. This indicates that even if teams do not have a similar task vision compared 
to the professor, they may be able to receive higher individual grades if  their task 
mental models are different from those of their fellow teammates. It may take one 
teammate with a moderately correct idea about the task to help team members who had 
different ideas or opinions about the task. This one accurate teammate may put the rest 
of the members on the correct path in the class. While not significantly different, the 
highest mean individual grades were received in teams where there was high task 
accuracy and high task similarity, which was predicted and supports the findings of 
Marks and others (2000).
Task mental model similarity was found to moderate the relationship between 
task mental model accuracy and the standard deviation of individual grades. Once 
again, these findings confirm the previous interaction analysis. Teams with low 
similarity but high accuracy when compared to the course professor had less variation 
in their individual course grades. However, teams with low similarity and low accuracy 
had greater variation in their individual grades. Accuracy within the team seemed to
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produce similarities and differences among course grades when similarity of task 
mental models was low. Once again, variation in course grades could decrease when 
one member had the correct or more accurate task mental model compared with the 
professor. If this member helped others to realize task expectations, it could lead to a 
similar course grades for all members.
Task cohesion was found to have direct effects on task mental model accuracy, 
team grades, and professor ratings of team performance. These findings were supported 
through regression analyses. The only significant paths found in LISREL were between 
task cohesion and team performance ratings. No relationships were found between task 
cohesion and shared task mental models, refuting the findings of Marberry (2006). The 
standard deviation of task cohesion ratings led to greater accuracy of task mental 
models compared with the course professor. This suggests that differing opinions about 
the task cohesiveness of the team produced greater accuracy about task components.
This finding is surprising since it suggests that some members feel united in completing 
the task while others do not. It is possible that members who felt united took over for 
the team and completed the task while other members who did not participate felt left 
out but were able to gain an accurate picture of the task compared to the professor.
Task cohesion was also directly related to performance (i.e., professor team 
performance ratings and team grade). This finding has been supported by previous 
research as summarized in a meta-analysis by Mullen and Cooper (1994). The 
predicted mediation of task mental model accuracy in the relationship between task 
cohesion and task mental model accuracy was not upheld.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
230
Social cohesion was also related to performance. Teams that were more 
socially cohesive received higher team grades and team performance ratings by 
professors in regression analyses. LISREL analyses also found a path between social 
cohesion and individual performance (ratings and grades). This indicates that teams 
whose members are able to become friends with one another may work together better 
in completing team projects. Zaccaro (1991) also found that social cohesion led to 
higher team performance in university cadets. No other hypotheses were supported, 
suggesting that team social cohesion does not produce similar team mental models or 
accurate team mental models.
Team conscientiousness was related to task cohesion, task mental model 
similarity, task mental model accuracy, and individual performance ratings in regression 
analyses. This supports previous findings by Van Vianen and De Drue (2001) and 
Marberry (2006). Conscientiousness only had significant relationships with task 
similarity, task accuracy, and team performance ratings in LISREL analyses. While 
mediational regression analyses were not significant, these direct effects suggest that 
when a team is higher in conscientiousness its members work together to complete the 
task. Highly conscientious teams are more prone to have similar and more accurate 
ideas about task completion. Members are also more motivated to succeed in the course 
and therefore receive higher individual ratings by their professors.
Team emotional stability was positively related to task cohesion in regression 
analyses only. Teams with higher emotional stability were more committed to task 
completion. It is possible that teams with more neurotic members became too worried,
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leaving them with less of an ability to connect with other members in task completion. 
Other team members may have perceived these individuals negatively and may not have 
been able to connect with them in completing the task. This could also have resulted in 
the opposite effect, where neurotic members perceived emotionally stable members as 
too carefree or not concerned about task completion, thus leading to a detachment 
between these two types of team members. This runs contrary to the findings of 
Marberry (2006), who found that neurotic teams developed higher task cohesion. 
However, the results do support Van Vianen and De Drue (2001). Emotional stability 
was also negatively related to task mental model similarity in LISREL analyses. This 
suggests that more neurotic members were more likely to form similar task mental 
models. While this was not predicted, it is possible that neurotic members will panic 
over every aspect of the task with fellow neurotic teammates. This may lead members 
to develop similar representations of how task aspects are related.
Supporting the findings of Barrick and colleagues (1998), team extraversion 
was positively related to the mean of social cohesion and the consensus of social 
cohesion in both regression and LISREL analyses. This indicated that extraversion 
leads to a more friendly team environment. Team members that are extraverted may be 
more likely to joke or to go out after class. While social cohesion was found to lead to 
higher team performance, team extraversion did not, suggesting that these effects are 
independent. The results of the study did not support a relationship between team 
extraversion and shared team mental models. This hypothesis was based on Marberry 
(2006), who found a direct relationship between these variables. Team extraversion
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was also negatively related to team mental model professor accuracy in both regression 
and LISREL analyses. This finding was opposite of what was predicted and suggests 
that extraversion leads to less accuracy among team member mental models. It is 
possible that extraverted members become more engrossed with the social experience 
and give less attention to what is required within the team. This may explain why 
extraversion leads to more social cohesion within highly extraverted teams and does not 
lead to higher team performance. The standard deviation of extraversion also was 
positively related to mean individual grades in regression analyses. Teams with more 
deviation in their extraversion scores were more likely to have greater overall individual 
grades. This is another finding indicating that too much extraversion can lead to 
distraction and less focus in completing course assignments.
Team agreeableness was only related to the standard deviation of team 
performance in regression analyses. Highly agreeable teams were more likely to obtain 
similar individual scores for their team performance. Agreeableness in the team may 
lead to a similar amount of effort to avoid conflict. The highly agreeable teams may 
also be less critical about the effort put forth by other members and this would lead to 
similar grades in the team. Disagreeable teams may complain to professors to get the 
project grades reduced of their fellow team members. No significant findings were 
found between agreeableness and social cohesion, team mental model similarity or 
accuracy as predicted.
The interactions for the team personality variables that were significant used the 
standard deviation of the personality trait in predicting mental model ratings. Teams
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that were similar in their conscientiousness scores but different in emotional stability 
ratings produced higher task mental model ratings. However, with differences among 
conscientiousness, these task ratings were significantly lower. For members to feel that 
they are sharing the task workload and that all members are committed, it is important 
for the team to have a similar level of conscientiousness. However, the team can also 
have different degrees of emotional stability and still produce higher task ratings. This 
was different from predictions. It was hypothesized that both high levels of 
conscientiousness and emotional stability would be needed for shared task mental 
models.
Another interaction was found between the standard deviation of extraversion 
and agreeableness. Higher team mental models ratings were given when there were 
little differences between team members’ extraversion and agreeableness scores.
Ratings were significantly lower when teams were different in extraversion. In order 
for members to work well together they may have to be similar in their sociability 
levels. The lowest shared team mental model ratings were produced in teams with a 
high standard deviation of agreeableness but a low standard deviation of extraversion. 
Different levels of agreeableness among team members may produce lower team 
functioning. Members may not work as well with one another when there is a mix of 
agreeable and disagreeable team members.
Most of the direct effects found in the interaction analyses were identical to 
those found in the regression analyses. The only different direct effects found were for 
team conscientiousness and team extraversion. Conscientiousness had a positive
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relationship with mean team ratings given by professors and with the standard deviation 
of individual professor ratings in the team. Teams higher in conscientiousness were 
rated higher in their performance by professors and also had less variation in their 
individual ratings. Higher mean extraversion in teams produced greater deviations in 
individual ratings assigned by professors, suggesting once again that some extraverts 
may have worked harder and some may have not within the same team.
The fit of the proposed LISREL models also led to some interesting conclusions 
about the team-level data. Looking at the original hybrid model, fit indices for both 
explicit and implicit task models had the best incremental or relative fit indices and had 
low RMSEA indices for the team performance ratings. Professors may look for task 
commitment and focus in providing these performance ratings. These task variables 
seem to lead to higher ratings on components such as communication, writing quality, 
and effort. Task variables may be more important than team variables because these 
models had higher fit for team performance ratings. The final hybrid models also found 
explicit and implicit task models to fit well for team performance ratings. The implicit 
model fit slightly better than the explicit model. This indicates that the degree of 
similarity between member mental networks of task concepts provides a better 
representation of the other task variables than self-reported shared task mental models.
The full hybrid implicit team model predicting team grades had the best fit of all 
of the models. Team constructs seem to be important for working in a team to complete 
a final product. Based on the significant estimates, it seems that team extraversion, 
social cohesion, and average mental model accuracy work together to affect team
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
235
grades. However, too much extraversion may actually lead to lower team grades and 
produce lower professor mental model accuracy. These are important paths that should 
be considered and replicated in future models.
Individual-level Findings
Several individual-level findings were also discovered for mental model 
accuracy, cohesion, and personality. Accuracy of the task did not relate to performance 
in the present study. Previous studies have found this relationship in classroom 
performance (Goldsmith et al., 1991). Surprisingly, individual team professor mental 
model accuracy was negatively related to individual grades in both LISREL and 
regression analyses. In LISREL analyses, task professor accuracy also led to lower 
team grades. These findings suggest that students who rated team components like the 
course professor were more likely to receive poorer grades in the course. It is unclear 
why this might be the case. It is possible that professors are rating different concepts 
that are not essential to their grades.
Social cohesion was not related to team mental model accuracy as predicted. 
However, task cohesion ratings were positively related to task average mental models 
and individual professor ratings in regression and LISREL analyses. Task mental 
model accuracy did not mediate the relationship between task cohesion and individual 
performance as predicted. This indicates that when individuals feel more united and 
committed to coursework, they gain greater accuracy regarding the tasks required. This
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feeling of commitment also leads to higher ratings given by professors because the 
professors may be able to identify student effort. The relationship between individual 
task cohesion and performance has been supported in previous research (Zaccaro,
1991); however, the relationship between task cohesion and task accuracy is a new 
research finding.
Individual conscientiousness was found to produce high task cohesion ratings, 
higher individual course grades, and higher ratings given by professors. LISREL 
analyses add to these findings with a significant path also found between 
conscientiousness and explicit task mental models. Conscientiousness has been linked 
to performance across job domains (Barrick et al., 2001). However, unlike previous 
studies, these results suggest a partial mediation of task cohesion in the relationship 
between conscientiousness and individual performance. Conscientious individuals rate 
their task cohesion higher, which produces higher ratings from professors.
Conscientious individuals feel greater commitment, and may come to feel more united 
with their classmates; this leads to higher ratings within the course. Additionally, 
conscientiousness led to higher task mental model ratings. These individuals may find 
all task components important to task completion, which would have led to higher 
ratings.
Individual emotional stability related positively to social cohesion ratings and 
task cohesion ratings. The relationship between emotional stability and social cohesion 
was not supported in LISREL analyses. Based on the regression findings, emotionally 
stable individuals were able to not only work hard and persist on tasks within the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
237
course, but they were also able to joke and develop social relationships with their 
classmates. As previous research has indicated, emotionally stable individuals will 
accept a task role (Stewart et al., 2005) and are able to handle stressful situations. No 
relationships were found between emotional stability and performance. This finding is 
unexpected because previous research has found that emotionally stable individuals are 
rated higher by supervisors across job criteria (Barrick et al., 2001). Emotional stability 
also did not lead to task or team mental model accuracy as originally predicted. This 
trait may not be enough to drive a focus to gain insight on the appropriate mental 
structures required in a classroom atmosphere.
Individual extraversion positively related to social cohesion but did not relate to 
team mental model accuracy or individual performance as predicted. Negative 
relationships were found between extraversion and team accuracy and between 
extraversion and individual performance in both regression and LISREL analyses. 
Extraverts were more likely to develop relationships with their classmates. However, 
being extraverted did not provide students with an accurate sense of what was required 
of the team by the professor. Performance in the classroom was actually lower for 
extraverts. Typically, extraverts perform at a higher level when they are explicitly 
rewarded (Stewart, 1996) or when they are in a social environment (Barrick et al.,
2001). While the classroom provides incentives (i.e., grades) for performance, this 
might not be enough for some extraverts to expend effort in the course. Also, the social 
environment may actually provide a distraction in the classroom because being social 
with teammates alone will not lead to the completion of a final project.
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None of the hypotheses for individual agreeableness were supported. Agreeable 
individuals have been found to take a social role in previous research findings (Stewart, 
2005); therefore, it was predicted that agreeableness would lead to higher social 
cohesion ratings. But perhaps being agreeable in the classroom leads to isolation 
because these individuals may not talk or debate as much with their fellow teammates. 
Agreeableness also did not lead to more accurate team mental models. It is possible 
that there are some agreeable individuals who are still attentive to what needs to be 
done in a team and some agreeable individuals who agree blindly with others without 
truly listening. These latter types of individuals may not get a true sense of what is 
going on, and therefore they may not know how to respond appropriately within the 
team. A lack of findings for the relationship between agreeableness and performance 
was also unexpected. Previous research has found agreeableness to lead to higher 
performance ratings (Witt et al., 2002). The lack of this relationship may be due to the 
setting (i.e., classroom). Being agreeable may not always lead to the best results when 
an individual’s grade is on the line. However, being too disagreeable may lead one to 
be perceived as defiant or inappropriate in class.
Several interactions were investigated at the individual level. Two of the 
predicted interactions were significant. Emotional stability moderated the relationship 
between extraversion and individual performance. High emotional stability produced 
significant differences in the relationship between extraversion and performance. 
Students who were emotionally stable and extraverted received higher performance 
ratings by professors in the course. These individuals were probably perceived as
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sociable and calm, which may have led professors to evaluate these individuals more 
positively. Students who were emotionally stable and introverted had significantly 
lower performance ratings, possibly because they were less talkative and did not give 
professors an opportunity to see their full potential in their evaluations (i.e., overall 
effort, participation). No significant differences were found in the relationship between 
extraversion and performance when emotional stability was low.
Another significant interaction was found between agreeableness and emotional 
stability. The relationship between emotional stability and performance was significant 
when agreeableness was high. High performance ratings were given when an 
individual was emotionally stable and agreeable. These students most likely did not 
cause problems and performed in the course as requested. Significantly lower ratings 
were given to students who were agreeable but neurotic. These individuals might not 
cause conflict with others but still constantly worry about assignments. It would seem 
that this constant worry or stress led to poor performance in the class by these 
individuals.
The LISREL analyses conducted at the individual level found several of the 
same paths that were run separately in regression analyses. However, significant paths 
were found between some of the variables post hoc based on modification indices.
These paths were freed in the full hybrid model to provide a better fit of the individual 
data. Specifically, paths were significant between task cohesion and explicit team 
mental models and between social cohesion and task mental models. These findings 
indicate that an individual feeling both forms of cohesion reports higher team and task
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functioning. It is possible that with a strong sense of commitment and good social 
relationships with fellow classmates, an individual will be more likely to rate team and 
task experiences more positively. Task mental models also led to greater task professor 
accuracy, and team mental models led to greater team professor accuracy. When 
students rate themselves and other teammates as finding the task and team components 
as important and delegated among members, this produces more accurate mental 
models compared to the course professors.
The models tested at the individual level allowed for the comparison of the data 
to find the best-fitting model to represent the data. As previously indicated, team 
performance models seemed to provide the best overall fit when compared with 
individual performance models. Also, the team performance final models were not 
significantly different from the CFA models, while some of the individual performance 
final models were significantly different. Considering that these variables were 
measured at the individual level, it was surprising that there was a worse fit among 
individual models. It is possible that personality, student-rated cohesion, and mental 
models are more important in predicting team grades. These variables may be less 
predictive of a student’s final course grade because professors are more concerned 
about the actual work produced and not individual differences. The personality 
combinations, styles, and different ways of thinking may better predict an individual’s 
team grade (e.g., how well team members can get along with others, can team members’ 
ability to triumph over conflicts with others to produce the final project).
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The team final model predicting an individual’s team grade was one of the best- 
fitting models at the individual level for original and full hybrid models. The task 
models still fit well in predicting team grades and actually had higher relative fit indices 
than the team models. It would seem that each model separately leads to team grades. 
This indicates that both task and social team components can produce positive team 
outcomes. Both of these models should be retested in future research to tiy to 
determine which model is ideal for performance.
Together the results at the individual and team levels paint two different pictures 
for mental models. Team and task accuracy at the individual level seem to lead to 
lower individual grades while at the team level task professor accuracy increases 
individual grades. In fact, accuracy is more important than similarity to individual 
grades at the team level. However, like the findings at the individual level, team 
accuracy and similarity led to lower team performance but explicit team mental models 
led to higher team performance. Researchers should not only consider the level of 
measurement of these constructs but also the form of mental model measurement (i.e., 
explicit and implicit) in making predictions of performance outcomes.
Personality at the team and individual levels produced similar results, indicating 
that some traits affect task processes and other traits affect social processes. It is clear 
that both task and social processes affect individual and team performance. This was 
found in both the regression and SEM analyses. Researchers in the future should keep 
these models separate, as they provide better fit than the combination of task and team 
models. The interaction of personality traits also affects performance at the individual
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level, and explicit team and task mental models at the team level. However, future 
research should not conclude that implicit models would not be affected by trait 
interactions. The combinations of different traits may produce a clearer picture in 
understanding task and social team processes.
Limitations and Future Directions
The present study had several limitations that future studies may try to improve 
upon. First, a majority of the data were collected through self-reported measures. This 
can lead to common method bias. Hopefully, this bias was somewhat reduced through 
multiple data-collection sessions. The only data that were received from a different 
source were for performance. Future research may want to incorporate third-party 
observations of some of the variables (i.e., cohesion). Teams could also be formed by 
pre-testing individual personality and forming teams with members consisting of 
different trait combinations. This type of a manipulation may lead to more control than 
that provided by the naturalistic teams used in the present study.
Second, all of the data were collected in a classroom, and in some cases 
participants were allowed to take measures home and return them in class. This limited 
the control of the experiment. There also may have been noise present in the 
environment where measures were completed. During classroom administration, some 
individuals became loud when other students were still completing measures. While 
students were quieted upon becoming loud, they may still have been a distraction to
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other students. The type of home environment where students completed some of the 
packets was also unknown (e.g., noisy vs. quiet). It is possible that students rushed 
through some of the items in order to get credit in some of their courses. Future 
research should attempt to implement better control on the data collection for these 
variables.
Third, there was some confusion by students regarding the implicit mental 
model measure. It is unclear to what degree students fully understood the point of the 
exercise. Therefore, those students who became confused may just have randomly 
completed the measure without asking for further clarification. This would lead to 
unreliable results in computing the mental model similarity and accuracy scores at the 
individual and team levels. The task concepts created by the researcher may also have 
been another factor that may have produced unreliable results for the task similarity and 
accuracy scores. Task concepts were created to be general so that they could be used 
across several courses. Other research has found success with these variables, possibly 
when using more task-specific concepts (e.g., SPSS concepts to appear on a test, 
different simulation game maneuvers). This lack of specificity may have been why task 
models did not fit as well as team models in predicting classroom performance.
Fourth, some students became frustrated when completing some of the measures 
in the first semester of data collection. Some of the packets were quite lengthy, and 
fatigue may have become a problem if they completed the packets at home in one 
sitting. Some students did not read instructions clearly and became confused with 
packets when individual measures had different scales. These items had to be
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completed on the back of scantrons and were numbered differently. The confusion 
about packet completion was eliminated as much as possible in the second semester by 
numbering packets differently and by eliminating one measure from the larger set of 
packets.
Fifth, the diversity of the sample was somewhat limited. Most of the 
participants were Caucasians in their twenties. This restricts the degree to which study 
results can be generalized. Future research should be based on data collected outside of 
the Midwest region and use participants with a greater range in age and ethnicity. It is 
important to assess the effects of personality in the development of mental models and 
performance in different environments. The research on these variables has mainly 
occurred within a classroom setting. Different effects may be found in a work 
environment where there are different pressures on performance and accuracy.
Last, the range of the performance indicators was slightly positively skewed. 
There were a small number of participants who received failing grades in the courses 
examined. The few participants who did receive these ratings were collapsed into a 
group receiving below-average scores. This may have slightly restricted the range for 
these indicators. Also, in several classes individuals received the same grades for team 
projects. It is possible that some students did not contribute as much as others in the 
team but still received the same team grade. This may have restricted the variance 
among participants and provided a false sense of significance in the present study (i.e., 
most models that fit well were found for team grades in LISREL analyses).
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Future research should attempt to improve on these limitations. There is still a 
small amount of research that has investigated the construct of mental models in team 
performance. Much research could come from investigating how these mental models 
are formed in natural environments. Future studies should replicate the final models 
produced by the LISREL analyses since some of the paths were freed in a post hoc 
manner. These models need to be tested and grounded in theory during replication.
In addition, personality is only one individual difference variable that could lead 
to accuracy and similarity among team members. Researchers should not limit 
themselves to the variables in this study but should expand upon them to determine the 
antecedents and processes necessary for mental model development. Other process 
variables besides cohesion should also be investigated as mediators in the relationship 
between personality and mental model development. Communication and coordination 
have been some other processes observed by Mathieu and others (2000). Recent work 
by Edwards and colleagues (2006) used cognitive ability as a predictor of mental model 
development at the individual level. This is the only antecedent variable that has been 
used in predicting mental model development besides the personality variables in the 
present study. The different personality traits among team members may, however, be 
only the tip of the iceberg of the way that teams interact and grow. Future researchers 
should capitalize on the present findings to make hypotheses in future studies.
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Student Informed Consent 
The study you are participating in is concerned with teamwork in classrooms. Our 
goal is to gain a better understanding of how students’ work together in groups and 
what can be done to optimize their performance. The findings from this research 
may also be applied to the work setting where teams are utilized on a regular basis. 
Your participation in this study may also provide you with research experience. You 
will be provided with further information about this study upon its conclusion.
This study will begin with the administration of a personality inventory.
Completion of this inventory will take approximately 15 minutes. Later in the 
semester you will also be given a self-report measure of cohesion, which is a 
measure of how you felt you and your group members got along and worked 
together, which will take no more than 5 minutes to complete. As a team you will 
also be asked to complete this inventory coming to a consensus on each on the 
items, which will take approximately 15 minutes. You will be asked to provide 
some relatedness ratings of concept-pairs based on the team and task work you and 
your members have engaged in along with contributions and the importance of these 
concepts. This last set of ratings will take approximately 15 minutes to complete.
There are no foreseeable risks associated with completing this study because you 
will not be exposed to anything that you would not encounter in everyday life. You 
may withdraw from the study at any time and your participation is purely voluntary 
without fear of prejudice or retribution. Therefore, withdrawal from this study will 
not affect your course grade. If you choose not to participate, there will be no 
penalties or loss of benefits. Since your participation is purely voluntary, you should 
not experience any pressure by fellow students or professors to participate. If at any 
time you do feel pressure please contact any of the sources listed at the bottom of 
this consent form. All information collected will be kept confidential and any forms 
with group member names will be destroyed once they are no longer needed in 
order to ensure confidentiality. All answers or responses given to us will be seen 
and observed by only the research investigators. Also, all information obtained by 
the study will be filed away in a locked cabinet. Your consent to participate in this 
study does not constitute a waiver of any legal rights or redress you may have as a 
result of your participation.
If at any time you have questions or concerns please feel free to contact Dr. George 
Neuman at (815)753-0740 or Stephanie Marberry at (630)377-0079. Or you may 
contact the Office of Research Compliance at Northern Illinois University at 
(815)753-8588 if you have any questions regarding your rights as a research 
participant. Thank you for your participation.
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I have read the above information and agree to participate in this study.
Name____________________________Signature_____________________________
Z # ______________________________________
In order to better understand the relationships between these measures and 
performance we also request permission to obtain your grades for this course and 
other specific individual and team ratings given by your professor that will not 
affect your grade. This will help in the construction of classroom teams in the future 
to help students optimize their team experience in the classroom. Again this 
information will be kept strictly confidential and will only be viewed by the 
researchers.
I have read the above information and agree to release my individual and team grade 
in this course.
Signature________________________________________________
I have read the above information and allow my professor to provide individual and 
team performance ratings.
Signature___________________________________________________
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Professor Informed Consent 
The study you are participating in is concerned with teamwork in classrooms. Our 
goal is to gain a better understanding of how students’ work together in groups and 
what can be done to optimize their performance. The findings from this research 
may also be applied to the work setting where teams are utilized on a regular basis.
You will be asked to provide some relatedness ratings of concept-pairs based on the 
team and task work your classroom teams have been engaging in. This information 
will be used to gauge your knowledge structure of how the ideal team works 
together to complete the task. These ratings will take approximately 15 minutes to 
complete. In order to better understand the relationships between these measures 
and performance we also will request individual and team grades in the course or 
your rating of each team and each team member’s performance, upon permission 
from the student. This will help in the construction of classroom teams in the future 
to help students optimize their team experience in the classroom. Again this 
information will be kept strictly confidential and will only be viewed by the 
researchers.
There are no foreseeable risks associated with completing this study because you 
will not be exposed to anything that you would not encounter in everyday life. You 
may withdraw from the study at any time and your participation is purely voluntary 
without fear of prejudice or retribution. If you choose not to participate, there will 
be no penalties or loss of benefits. All information collected will be kept 
confidential and any forms with group member names will be destroyed once they 
are no longer needed in order to ensure confidentiality. All answers or responses 
given to us will be seen and observed by only the research investigators. Also, all 
information obtained by the study will be filed away in a locked cabinet. Your 
consent to participate in this study does not constitute a waiver of any legal rights or 
redress you may have as a result of your participation. If at any time you have 
questions or concerns please feel free to contact Dr. George Neuman at (815)753- 
0740 or Stephanie Marberry at (630)377-0079. Or you may contact the Office of 
Research Compliance at Northern Illinois University at (815)753-8588 if you have 
any questions regarding your rights as a research participant. Thank you for your 
participation.
I have read the above information and agree to participate in this study. 
Name_________________________________ Signature_____________
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Please provide the following information about yourself by indicating the 
appropriate response.




_______ 2. African American
_______ 3. Native American/American Indian
_______ 4. Hispanic/Latina/Latino
_______ 5. Asian American/Asian
_______ 6. Other (please specify)___________











5. 2.0 or lower
7a) Do you have any previous experience working in a team? (circle one) Y N 
If no, please stop here.
7b) If yes, approximately how many other teams have you worked with (school or 
otherwise):
 # of teams
7c) How many of your fellow team members from this class were you friends with 
prior to this class?______
7d) How many of your team members do you consider to be a friend after working 
with them this semester? ___
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8b) Did you divide the group work between so that each group member worked 
independently on projects (Mark One)?
 Yes
  No
8c) Did you feel time pressure to complete group work?
 Yes
 No



















10a) How many individual assignments did you complete in this course
 I did not complete any of the assignments
 I completed 25% of the assignments
 I completed 50% of the assignments
 I completed 75% of the assignments
 I completed all of the assignments
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10b) How many group assignments did you complete in this course
 I did not complete any of the assignments
 I completed 25% of the assignments
 I completed 50% of the assignments
 I completed 75% of the assignments
 I completed all of the assignments
11a.) How many times were you absent when your group from this course 
met? times
1 lb.) How many times were you absent in this course over the semester?_ times
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Instructions
Write only where indicated on this booklet. Carefully read all of the 
instructions before beginning. This questionnaire contains 48 statements. Read each 
statement carefully. For each statement write the response that best represents your 
opinion. Make sure the answer you write is the correct response.
Fill in only one response for each statement. Respond to all of the statements, 
making sure you write the correct response.
1: Strongly Disagree (the statement is definitely false)
2: Disagree (the statement is mostly false)
3: Neutral (you cannot decide or the statement is about equally true and false)
4: Agree (the statement is mostly true)
5: Strongly Agree (the statement is definitely true)
Strongly Disagree Neutral Agree Strongly
Disagree Agree
1 2 3 4 5
1 .1 am not a worrier.
2 .1 like to have a lot of people around me.
3 .1 try to be courteous of everyone I meet.
4 .1 keep my belongings neat and clean.
5 .1 often feel inferior to others.
6 .1 laugh easily.
7 .1 often get into arguments with my family and co-workers.
8. I’m pretty good about pacing myself so as to get things done on time.
9. When I am under a great deal of stress, sometimes I feel like I am going to 
pieces.
10.1 don’t consider myself especially “light-hearted.”
11. Sometimes people think I am selfish and egotistical.
12.1 am not a very methodical person.
13.1 rarely feel lonely or blue.
14.1 really enjoy talking to people.
15.1 would rather cooperate with others than compete with them.
16.1 try to perform all the tasks assigned to me conscientiously.
17.1 often feel tense and jittery.
18.1 like to be where the action is.
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19.1 tend to be cynical and skeptical of others.
2 0 .1 have clear set goals and work toward them in an orderly fashion.
21. Sometimes I feel completely worthless.
2 2 .1 usually prefer to do things alone.
2 3 .1 believe that most people will take advantage of you if you let them.
24 .1 waste a lot of time before settling down to work.
2 5 .1 rarely feel fearful or anxious.
2 6 .1 often feel as if I am bursting with energy.
27. Most people I know like me.
2 8 .1 work hard to accomplish my goals.
29 .1 often get angry at the way people treat me.
3 0 .1 am a cheerful, high-spirited person.
31. Some people think of me as cold and calculating.
32. When I make a commitment, I can always be counted on to follow 
through.
33. Too often, when things go wrong, I get discouraged and feel like giving 
up.
3 4 .1 am not a cheerful optimist.
35. I’m hard-headed and tough-minded in my attitudes.
36. Sometimes I am not as dependable or reliable as I should be.
37 .1 am seldom sad or depressed.
38. My life is fast-paced.
39 .1 generally try to be thoughtful and considerate.
4 0 .1 am a productive person who gets the job done.
41.1 often feel helpless and want someone else to solve my problems.
4 2 .1 am a very active person.
43. If I do not like people, I let them know.
4 4 .1 never seem to be able to get organized.
45. At times I have been so ashamed I just want to hide.
4 6 .1 would rather go my own way than be a leader of others.
47. If necessary, I am willing to manipulate people to get what I want.
4 8 .1 strive for excellence in everything I do.
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Instructions: Carefully read all of the instructions before beginning. This 
questionnaire contains 22 statements. Read each statement carefully. For each 
statement fill in the response that best represents your opinion regarding the main 
team you worked with in this class on projects from 1 {strongly disagree) to 7 
{strongly agree) on the back of the scantron. Make sure the number you fill in 
accurately represents your opinion. Please put either your zid# or last name on the 
front of the scantron along with the course number you are completing this for. Fill 
in only one response for each statement. Respond to all of the statements, making 
sure the number you fill in on the back of the scantron accurately represents your 
opinion.
Strongly Disagree Disagree Neutral Agree Agree Strongly
Disagree Somewhat Somewhat Agree
1 2 3 4 5 6 7
A B C D E F G
_1. Our team is united in trying to reach its goals for performance.
2. 1 am unhappy with my team’s level of commitment to the task(s).
3. Our team members have conflicting aspirations for the team’s performance.
4. This team does not give me enough opportunities to improve my personal 
performance.
_5. We all take responsibility for poor performance by our team.
_6. Our team members communicate freely about each member’s 
responsibilities during class.
1. If members of our team have a problem, everyone in the team wants to help 
them so we can get back to the task.
_8. Our team members accept constructive criticism from each other about 
their performance.
9. When things get tough our team falls apart.
10.1 enjoy the praise I get from teammates about my performance.
_11. The success of this team is attractive to me.
12.1 don’t like the way this team works together.
13. Our team would like to spend time together outside of class.
14. Members of our team do not stick together outside of class.
15. Our team rarely gets together outside of class for social engagements.
16. Members of our team would rather go out on their own than get together 
as a team.
17. Everyone jokes and laughs on our team.
18. Members of our team like to talk to each other before or after class about 
our weekend, problems, and other happenings that occur outside of the 
class.
19. Some of my best friends are on this team.
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20 .1 am not going to miss the members of this team when the class ends.
2 1 .1 do not participate in social activities with this team outside of class.
22. When this class ends, I plan to keep in touch with members from this
class.
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Part 1:
Instructions: You will make judgments about the relatedness of pairs of terms that 
have to do with teamwork. There are several ways one might think about the terms 
being judged. For instance, two terms might be related because they share common 
features or because they frequently occur together. While this kind of detailed 
analysis is possible, our concern is to obtain your initial impression of “overall 
relatedness.” Therefore, please base your ratings on your first impression of 
relatedness.
YOU SHOULD BASE YOUR RELATEDNESS JUDGEMENTS ON HOW THE 
TERMS WORK TOGETHER IN YOUR TEAM TO COMPLETE COURSE 
PROJECTS.
Please report all ratings by considering the team you have worked with this semester 
in this class. Each pair of terms will be presented along with a “relatedness” scale 
where points along the scale will represent the degree of relatedness ranging from 1 
(not at all related) to 9 (highly related). Please indicate your judgment of relatedness 
by writing the number that best represents your rating.
EXAMPLE:
Not at all 
Related 




A B C D E F G H I
For example, rate the following terms for relatedness based on the above scale:
Dog 
 Cat
You may rate these terms as highly related (8 or 9) because they are house pets or 
you rate them as unrelated (1 or 2) because they have different dispositions (e.g., 
cats are more independent, less maintenance, etc.). You could also feel due to the 
combination of these factors (different dispositions and tamed house pets) that they 
are not really related or unrelated (5).
PRACTICE: Before you begin rating the “real” concepts please rate the following 
practice pairs for relatedness using the scale above for the following 5 terms: 
singing, dancing, yelling, hitting, laughing. Please put either your zid# or last name 
on the front of the scantron along with the course number you are completing this 
for.
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Complete these items on the back of the scantron using the 9-point scale above.
Hitting Hitting Yelling
1. Laughing 5. Dancing 8. Dancing
Singing Laughing Laughing
2. Dancing 6. Singing 9. Yelling
Yelling Dancing Singing
3. Hitting 7. Laughing 10. Yelling
Singing
4. Hitting
Here are the definitions of the concepts you will be rating for relatedness for 
teamwork. This will give you a general idea of the terms but please do NOT refer to 
this list when making your relatedness judgments.
1. Planning and organizing: Structuring the task, allocating responsibilities, setting 
goals, developing a strategy.
2. Analyzing: Gathering and synthesizing task relevant information, identifying 
problems, generating solutions.
3. Adapting: adapting to others’ work styles and dealing with unexpected 
distractions.
4. Managing Conflict: airing conflicts to relieve tension, controlling excessive 
hostilities, establishing conditions to prevent control, or guide team conflict before it 
occurs and working through task, process, and interpersonal disagreements among 
team members.
5. Team building: boosting team morale, bonding among team members, engaging 
in small talk, encouraging team members, and communicating beliefs about team 
ability, competence on particular tasks, and feedback on team success.
6. Communicating: Giving and receiving feedback among team members, talking to 
team members, displaying effective listening skills, soliciting input from members.
7. Coordinating: Working interdependently to reach task completion, sharing 
information and effort, cooperating among members
WHEN MAKING YOUR RATINGS REMEMBER BACK TO PREVIOUS TEAM 
EXPERIENCES AND THINK ABOUT HOW THE TERMS ARE RELATED IN 
ACCOMPLISHING CLASSROOM PROJECTS
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Please remember to put either your zid# or last name on the front of the scantron 
along with the course number you are completing this for.
Continue completing these items on the back of the scantron using the 9-point scale 
below.
Not at all 
Related 




A B C D E F G H I





13 .____ Team Building
Managing Conflict






17 .____ Planning And Organizing
Planning And Organizing










23 .____ Team Building
Communicating
24 .____ Planning and Organizing
Analyzing













Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
277
Part 2:
Instructions: Now you will make judgments about the relatedness of pairs of terms 
that have to do with taskwork. Again please report all ratings by considering the 
teams you have worked with this semester in this class. Each pair of terms will be 
presented along with a “relatedness” scale where points along the scale will 
represent the degree of relatedness ranging from 1 (not at all related) to 9 (highly 
related). Please indicate your judgment of relatedness by circling the number that 
best represents your rating.
Here are the definitions of the concepts you will be rating for relatedness for 
taskwork. This will give you a general idea of the terms but please do NOT refer 
back to this list when making your relatedness judgments.
1. Writing: Documenting ideas of the group and developing papers
2. Presenting: Discussing or expressing the ideas, thoughts, or strategies of the 
group with the class
3. Editing: Paying attention to details within written papers or documents (i.e., 
grammar, structure, punctuation, paragraph transitions, continuity)
4. Researching: Discovering information for the group at library or in class (i.e., 
text and notes)
5. Discussing: Debating and contributing critical, logical, abstract, or creative 
thoughts (i.e., brainstorming, finalizing and drawing conclusions about ideas)
6. Applying: Using course concepts to create specific examples, integrating and 
distinguishing concepts from previously learned information.
YOU SHOULD BASE YOUR RELATEDNESS JUDGEMENTS ON HOW THE 
TERMS WORK TOGETHER IN YOUR TEAM TO COMPLETE COURSE 
PROJECTS.
WHEN MAKING YOUR RATINGS REMEMBER BACK TO PREVIOUS TEAM 
EXPERIENCES AND THINK ABOUT HOW THE TERMS ARE RELATED IN 
ACCOMPLISHING CLASSROOM PROJECTS.
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Please continue completing these items on the back of the scantron using the 9-point 
scale below.
Not at all 
Related 
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Instructions: Write only where indicated on this booklet. Carefully read all of the 
instructions before beginning. This questionnaire contains several statements. Read 
each statement carefully. For each statement fill in the response that best represents 
your opinion regarding the main team you worked with in this class on projects on 1 to 
7-point scales indicated below. Make sure the answer you fill in is the correct response. 
Please put either vour zid# or last name on the front of the scantron along with the 
course number you are completing this for. Fill in only one response for each 
statement/question. Respond to all of the statements, making sure you indicate the 
correct response on the back of the scantron nrovided.










































Please indicate how important each component is to your fellow team members in their 







20 .____ Planning and organizing








27. Overall, how important is 
teammates in this class?
successful performance on group work to your
28. Overall, how important is 
this class?
successful performance on group work to you in
Answer the next set of questions on the following 1 to 7-point scale:
A B C D E F G
1 2 3 4 5 6 7
None Very
Little
Little Undecided Some A Lot All







35 .____ Planning and organizing
36 .____ Analyzing
37 .____ Adapting




42 .____ Overall, how much work do you contribute in the team?
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48 .____ Applying
49 .____ Planning and organizing
50 .____ Analyzing
51 .____ Adapting
52 .____ Managing conflict
53 .____ Team building
54 .____ Communicating
5 5.____ Coordinating
56.____ Overall, how much work does each of your team members contribute in the
team?
Answer the next set of questions on the following 1 to 7-point scale:
A B C D E F G
1 2 3 4 5 6 7
Very Low Somewhat Undecided Somewhat High Very
Low Degree Low High Degree High
Degree Degree Degree Degree
57 ._____To what degree do members of your team have the knowledge necessary
to complete the group project?
58. _ ___ To what degree do you feel that knowledge about the task is organized
similarly among all team members?
59 ._____To what degree do you feel that knowledge about the project is
shared/similar among all team members?
60 ._____To what degree do you feel that the team has shared knowledge regarding
the procedures to accomplish the task?
Answer the next questions on the following 1 to 7-point scale:
A B C D E F G
1 2 3 4 5 6 7




















Answer the next 2 questions on the following 1 to 7-point scale:
A B C D E F G












67. How much knowledge among the team is shared regarding characteristics of 
a team and their members?
68 .____How much knowledge do you feel is shared among team members
regarding how an effective team operates?
Answer the next 2 questions on the following 1 to 7-point scale:
A B C D E F G
1 2 3 4 5 6 7
Not well 
at All






69 .____How well do you feel that you know all of your fellow teammates?
70 .____How well can you anticipate the roles of your fellow teammates in the
team?
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